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WHAT IS CLAIMED IS: 

1. A composition, comprising: 

a human interleukin-3 mutant polypeptide of the 
5 Formula: 

Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val Asn 

15 10 15 

10 Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 25 30 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa Xaa 

35 40 45 

15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

50 55 60 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 65 70 75 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

80 85 90 

25 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

95 100 105 

Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

110 115 120 

30 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe 

125 130 

[SEQ ID NO:l] 
3 5 wherein 

Xaa at position 17 is Ser, Lys, Gly, Asp, Met, Gin, or 
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Arg; 

Xaa at position 18 is Asn, His, Leu, lie, Phe, Arg, or 
Gin; 

Xaa at position 19 is Met, Phe, lie, Arg, Gly, Ala, or 
5 Cys ; 

Xaa at position 20 is lie, Cys, Gin, Glu, Arg, Pro, or 
Ala; 

Xaa at position 21 is Asp, Phe, Lys, Arg, Ala, Gly, Glu, 

Gin, Asn, Thr, Ser or Val; 
10 Xaa at position 22 is Glu, Trp, Pro, Ser, Ala, His, Asp, 

Asn, Gin, Leu, Val or Gly; 
Xaa at position 23 is lie, Val, Ala, Leu, Gly, Trp, Lys, 

Phe, Leu, Ser, or Arg; 
Xaa at position 24 is lie, Gly, Val, Arg, Ser, Phe, or 
15 Leu; 

Xaa at position 25 is Thr, His, Gly, Gin, Arg, Pro, or 

Ala; 

Xaa at position 26 is His, Thr, Phe, Gly, Arg, Ala, or 
Trp; 

2 0 Xaa at position 27 is Leu, Gly, Arg, Thr, Ser, or Ala; 

Xaa at position 28 is Lys, Arg, Leu, Gin, Gly, Pro, Val or 
Trp; 

Xaa at position 29 is Gin, Asn, Leu, Pro, Arg, or Val; 
Xaa at position 30 is Pro, His, Thr, Gly, Asp, Gin, Ser, 

2 5 Leu, or Lys; 

Xaa at position 31 is Pro, Asp, Gly, Ala, Arg, Leu, or 
Gin; 

Xaa at position 32 is Leu, Val, Arg, Gin, Asn, Gly, Ala, 
or Glu; 

3 0 Xaa at position 3 3 is Pro, Leu, Gin, Ala, Thr, or Glu; 

Xaa at position 34 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 

Thr, Arg, Ala, Phe, lie or Met; 
Xaa at position 35 is Leu, Ala, Gly, Asn, Pro, Gin, or 

Val; 

3 5 Xaa at position 3 6 is Asp, Leu, or Val; 

Xaa at position 37 is Phe, Ser, Pro, Trp, or lie; 
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Xaa at position 38 is Asn, or Ala; 

Xaa at position 40 is Leu, Trp, or Arg; 

Xaa at position 41 is Asn, Cys , Arg, Leu, His, Met, or 
Pro; 

5 Xaa at position 42 is Gly, Asp, Ser, Cys, Asn, Lys , Thr, 
Leu, Val, Glu, Phe, Tyr, lie, Met or Ala; 
Xaa at position 43 is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 

Cys, Gin, Arg, Thr, Gly or Ser; 
Xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, 
10 Trp, Glu, Asn, Gin, Ala or Pro; 

Xaa at position 45 is Gin, Pro, Phe, Val, Met, Leu, Thr, 

Lys, Trp, Asp, Asn, Arg, Ser, Ala, lie, Glu or His; 
Xaa at position 46 is Asp, Phe, Ser, Thr, Cys, Glu, Asn, 
Gin, Lys, His, Ala, Tyr, lie, Val or Gly; 
15 Xaa at position 47 is lie, Gly, Val, Ser, Arg, Pro, or 
His; 

Xaa at position 48 is Leu, Ser, Cys, Arg, lie, His, Phe, 
Glu, Lys, Thr, Ala, Met, Val or Asn; 

Xaa at position 49 is Met, Arg, Ala, Gly, Pro, Asn, His, 
20 or Asp; 

Xaa at position 50 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 
Ser, Ala, lie, Val, His, Phe, Met or Gin; 

Xaa at position 51 is Asn, Arg, Met, Pro, Ser, Thr, or 
His; 

25 Xaa at position 52 is Asn, His, Arg, Leu, Gly, Ser, or 
Thr; 

Xaa at position 53 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 
Ser, or Met; 

Xaa at position 54 is Arg, Asp, lie, Ser, Val, Thr, Gin, 
3 0 Asn, Lys, His, Ala or Leu; 

Xaa at position 55 is Arg, Thr, Val, Ser, Leu, or Gly; 
Xaa at position 56 is Pro, Gly, Cys, Ser, Gin, Glu, Arg, 

His, Thr, Ala, Tyr, Phe, Leu, Val or Lys; 
Xaa at position 57 is Asn or Gly; 
3 5 Xaa at position 58 is Leu, Ser, Asp, Arg, Gin, Val, or 
Cys; 
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Xaa at position 59 is Glu Tyr, His, Leu, Pro, or Arg; 
Xaa at position 60 is Ala, Ser, Pro, Tyr, Asn, or Thr; 
Xaa at position 61 is Phe, Asn, Glu, Pro, Lys , Arg, or 
Ser; 

5 Xaa at position 62 is Asn His, Val, Arg, Pro, Thr, Asp, or 
lie; 

Xaa at position 63 is Arg, Tyr, Trp, Lys, Ser, His, Pro, 
or Val; 

Xaa at position 64 is Ala, Asn, Pro, Ser, or Lys; 
10 Xaa at position 65 is Val, Thr, Pro, His, Leu, Phe, or 
Ser; 

Xaa at position 66 is Lys, lie, Arg, Val, Asn, Glu, or 
Ser; 

Xaa at position 67 is Ser, Ala, Phe, Val, Gly, Asn, lie, 
15 Pro, or His; 

Xaa at position 68 is Leu, Val, Trp, Ser, lie, Phe, Thr, 
or His; 

Xaa at position 69 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, 
Gly, or Leu; 

2 0 Xaa at position 70 is Asn, Leu, Val, Trp, Pro, or Ala; 

Xaa at position 71 is Ala, Met, Leu, Pro, Arg, Glu, Thr, 

Gin, Trp, or Asn; 
Xaa at position 72 is Ser, Glu, Met, Ala, His, Asn, Arg, 

or Asp; 

25 Xaa at position 73 is Ala, Glu, Asp, Leu, Ser, Gly, Thr, 
or Arg; 

Xaa at position 74 is lie, Met, Thr, Pro, Arg, Gly, Ala; 
Xaa at position 75 is Glu, Lys, Gly, Asp, Pro, Trp, Arg, 
Ser, Gin, or Leu; 

3 0 Xaa at position 76 is Ser, Val, Ala, Asn, Trp, Glu, Pro, 

Gly, or Asp; 

Xaa at position 77 is lie, Ser, Arg, Thr, or Leu; 
Xaa at position 78 is Leu, Ala, Ser, Glu, Phe, Gly, or 
Arg; 

3 5 Xaa at position 79 is Lys, Thr, Asn, Met, Arg, lie, Gly, 
or Asp; 
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Xaa 


at position 


80 


is 


Asn, 


Trp, 


Val, 


Gly, 


Thr, 


Leu, 


Glu, 




or Arg; 




















Xaa 


at position 


81 


is 


Leu , 


Gin, 


Gly, 


Ala, 


Trp, 


Arg, 


Val, 




or Lys ; 




















Xaa 


at position 


82 


is 


Leu, 


Gin, 


Lys, 


Trp, 


Arg, 


Asp, 


Glu, 




Asn, His, 


Thr , ; 


Ser, 


Ala, 


Tyr, 


Phe, 


lie, 


Met or Val; 


Xaa 


at position 


83 




Pro , 


Ala, 


Thr, 


Trp, 


Arg, 


or Met; 


Xaa 


at position 


84 


is 


Cys, 


Glu, 


Gly, 


Arg, 


Met, 


or Val; 


Xaa 


at position 


85 


is 


Leu, 


Asn , 


Val, 


or Gin; 






Xaa 


at position 


86 


is 


Pro, 


Cys, 


Arg, 


Ala, 


or Lys; 




Xaa 


at position 


87 


is 


Leu, 


Ser, 


Trp, 


or Gly; 






Xaa 


at position 


88 


is 


Ala, 


Lys, 


Arg, 


Val, 


or Trp; 




Xaa 


at position 


89 


is 


Thr, 


Asp, 


Cys, 


Leu, 


Val, 


Glu, 


His, 




Asn, or Ser; 


















Xaa 


at position 


90 


is 


Ala, 


Pro, 


Ser, 


Thr, 


Gly, 


Asp, 


lie, 




or Met; 




















Xaa 


at position 


91 


is 


Ala, 


Pro, 


Ser, 


Thr, 


Phe, 


Leu, 


Asp, 




or His; 




















Xaa 


at position 


92 


is 


Pro , 


Phe, 


Arg, 


Ser, 


Lys, 


His, 


Ala, 




Gly, lie or Leu 


7 














Xaa 


at position 


93 


is 


Thr, 


Asp, 


Ser, 


Asn, 


Pro, 


Ala, 


Leu, 




or Arg; 




















Xaa 


at position 


94 


is 


Arg, 


lie, 


Ser, 


Glu, 


Leu, 


Val, 


Gin, 




Lys, His, 


Ala 


■ / i 


or Pro ; 












Xaa 


at position 


95 


is 


His, 


Gin, 


Pro, 


Arg, 


Val, 


Leu, 


Gly, 



Thr, Asn, Lys, Ser, Ala, Trp, Phe, lie, or Tyr; 
Xaa at position 96 is Pro, Lys, Tyr, Gly, lie, or Thr; 
Xaa at position 97 is lie, Val, Lys, Ala, or Asn; 
Xaa at position 98 is His, lie, Asn, Leu, Asp, Ala, Thr, 
3 0 Glu, Gin, Ser, Phe, Met, Val, Lys, Arg, Tyr or Pro; 

Xaa at position 99 is lie, Leu, Arg, Asp, Val, Pro, Gin, 

Gly, Ser, Phe, or His; 
Xaa at position 100 is Lys, Tyr, Leu, His, Arg, lie, Ser, 

Gin, or Pro; 

3 5 Xaa at position 101 is Asp, Pro, Met, Lys, His, Thr, Val, 
Tyr, Glu, Asn, Ser, Ala, Gly, lie, Leu, or Gin; 
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Xaa at position 102 is Gly, Leu, Glu, Lys, Ser, Tyr, or 
Pro; 

Xaa at position 103 is Asp, or Ser; 

Xaa at position 104 is Trp, Val, Cys , Tyr, Thr, Met, Pro, 
5 Leu, Gin, Lys , Ala, Phe, or Gly; 

Xaa at position 105 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 

Tyr, Leu, Lys, lie, Asp, or His; 
Xaa at position 106 is Glu, Ser, Ala, Lys, Thr, lie, Gly, 
or Pro; 

10 Xaa at position 108 is Arg, Lys, Asp, Leu, Thr, lie, Gin, 
His , Ser, Ala or Pro; 
Xaa at position 109 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, 
or Gly; 

Xaa at position 110 is Lys, Ala, Asn, Thr, Leu, Arg, Gin, 
15 His, Glu, Ser, Ala, or Trp; 

Xaa at position 111 is Leu, lie, Arg, Asp, or Met; 
Xaa at position 112 is Thr, Val, Gin, Tyr, Glu, His, Ser, 
or Phe ; 

Xaa at position 113 is Phe, Ser, Cys, His, Gly, Trp, Tyr, 
20 Asp, Lys, Leu, lie, Val or Asn; 

Xaa at position 114 is Tyr, Cys, His, Ser, Trp, Arg, or 
Leu; 

Xaa at position 115 is Leu, Asn, Val, Pro, Arg, Ala, His, 
Thr, Trp, or Met; 

2 5 Xaa at position 116 is Lys, Leu, Pro, Thr, Met, Asp, Val, 

Glu, Arg, Trp, Ser, Asn, His, Ala, Tyr, Phe, Gin, or 
lie; 

Xaa at position 117 is Thr, Ser, Asn, lie, Trp, Lys, or 
Pro; 

3 0 Xaa at position 118 is Leu, Ser, Pro, Ala, Glu, Cys, Asp, 

or Tyr ; 

Xaa at position 119 is Glu, Ser, Lys, Pro, Leu, Thr, Tyr, 
or Arg; 

Xaa at position 120 is Asn, Ala, Pro, Leu, His, Val, or 
3 5 Gin; 

Xaa at position 121 is Ala, Ser, lie, Asn, Pro, Lys, Asp, 
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or Gly; 

Xaa at position 122 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His, lie, Tyr, or Cys; 
Xaa at position 123 is Ala, Met, Glu, His, Ser, Pro, Tyr, 
5 or Leu; 

and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 
can be deleted from the N-terminus and/or from 1 to 15 
10 amino acids can be deleted from the C- terminus; and wherein 
from 4 to 44 of the amino acids designated by Xaa are 
different from the corresponding amino acids of native (1- 
133) human interleukin-3; 

15 a colony stimulating factor; and 

at least one non-toxic pharmaceutically acceptable 
carrier . 

2. A composition, comprising: 
20 a human interleukin-3 mutant polypeptide of the 

Formula : 

Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val Asn 
15 10 15 

25 

Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lys Xaa Xaa 

20 25 30 

Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xaa Glu Xaa Xaa 
30 35 40 45 

Xaa lie Leu Met Xaa Xaa Asn Leu Xaa Xaa Xaa Asn Leu Glu Xaa 

50 55 60 



3 5 Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa lie Glu 

65 70 75 
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Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Cys Xaa Pro Xaa Xaa Thr Ala 

80 85 90 

5 Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Asp Xaa Xaa 

95 100 105 

Xaa Phe Xaa Xaa Lys Leu Xaa Phe Xaa Xaa Xaa Xaa Leu Glu Xaa 
110 115 120 

10 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe [SEQ ID NO : 2 ] 











125 








130 






wherein 
















15 


Xaa 


at 


position 


17 


is 


Ser, 


Gly, 


Asp, 


Met, or Gin; 




Xaa 


at 


position 


18 


is 


Asn, 


His, 


or lie; 






Xaa 


at 


position 


19 


is 


Met 


or Il« 


5; 








Xaa 


at 


position 


21 


is 


Asp 


or Glu; 








Xaa 


at 


position 


23 


is 


He, 


Ala, 


Leu, 


or Gly; 




20 


Xaa 


at 


position 


24 


is 


He, 


Val, 


or Leu; 






Xaa 


at 


position 


25 


is 


Thr, 


His, 


Gin, 


or Ala; 






Xaa 


at 


position 


26 


is 


His 


or Ala; 








Xaa 


at 


position 


29 


is 


Gin, 


Asn, 


or Val; 






Xaa 


at 


position 


30 


is 


Pro, 


Gly, 


or Gin; 




25 


Xaa 


at 


position 


31 


is 


Pro, 


Asp, 


Gly, 


or Gin; 






Xaa 


at 


position 


32 


is 


Leu, 


Arg, 


Gin, 


Asn, Gly, 


Ali 






Glu; 


















Xaa 


at 


position 


33 


is 


Pro 


or Glu; 








Xaa 


at 


position 


34 


is 


Leu, 


Val, 


Gly, 


Ser , Lys , 


Ali 


30 


Gin, Glu, lie, 


Phe, Thr or Met; 










Xaa 


at 


position 


35 


is 


Leu, 


Ala, 


Asn, 


Pro, Gin, 


or 




Xaa 


at 


position 


37 


is 


Phe, 


Ser, 


Pro, 


or Trp; 





Xaa at position 38 is Asn or Ala; 

Xaa at position 42 is Gly, Asp, Ser, Cys, Ala, Asn, He, 
3 5 Leu, Met, Tyr or Arg; 

Xaa at position 44 is Asp or Glu; 
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Xaa at position 45 is Gin, Val , Met, Leu, Thr, Ala, Asn, 

Glu, Ser or Lys; 
Xaa at position 46 is Asp, Phe, Ser, Thr, Ala, Asn Gin, 

Glu, His, lie, Lys, Tyr, Val or Cys ; 
5 Xaa at position 50 is Glu, Ala, Asn, Ser or Asp; 

Xaa at position 51 is Asn, Arg, Met, Pro, Ser, Thr, or 

His; 

Xaa at position 54 is Arg or Ala; 

Xaa at position 55 is Arg, Thr, Val, Leu, or Gly; 
10 Xaa at position 56 is Pro, Gly, Ser, Gin, Ala, Arg, Asn, 
Glu, Leu, Thr, Val or Lys; 





Xaa 


at position 


60 


is 


Ala 


or Ser; 










Xaa 


at position 


62 


is 


Asn, 


Pro, 


Thr, 


or lie; 








Xaa 


at position 


63 


is 


Arg 


or Lys ; 








15 


Xaa 


at position 


64 


is 


Ala 


or Asn; 










Xaa 


at position 


65 


is 


Val 


or Thr; 










Xaa 


at position 


66 


is 


Lys 


or Arg; 










Xaa 


at position 


67 


is 


Ser, 


Phe, 


or His; 








Xaa 


at position 


68 


is 


Leu, 


He, 


Phe, 


or His; 






20 


Xaa 


at position 
Gly; 


69 


is 


Gin, 


Ala, 


Pro, 


Thr, Glu, 


Arg, 


or 




Xaa 


at position 


71 


is 


Ala, 


Pro, 


or Arg; 








Xaa 


at position 


72 


is 


Ser, 


Glu, 


Arg, 


or Asp; 








Xaa 


at position 


73 


is 


Ala 


or Leu; 








25 


Xaa 


at position 
Gly; 


76 


is 


Ser, 


Val, 


Ala, 


Asn, Glu, 


Pro, 


or 




Xaa 


at position 


77 


is 


He 


or Leu; 










Xaa 


at position 


79 


is 


Lys, 


Thr, 


Gly, 


Asn, Met, 


Arg, 








Gly, or Asp; 
















30 


Xaa 


at position 


80 


is 


Asn, 


Gly, 


Glu, 


or Arg; 







Xaa at position 82 is Leu, Gin, Trp, Arg, Asp, Ala, Asn, 

Glu, His, He, Met, Phe, Ser, Thr, Tyr or Val; 
Xaa at position 83 is Pro or Thr; 
Xaa at position 85 is Leu or Val; 
35 Xaa at position 87 is Leu or Ser; 
Xaa at position 88 is Ala or Trp; 



j. o o :/ a 5 y ± » o e o a o e 
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Xaa at position 91 is Ala or Pro; 

Xaa at position 93 is Thr, Asp, Ser, Pro, Ala, Leu, or 
Arg; 

Xaa at position 95 is His, Pro, Arg, Val , Leu, Gly, Asn, 
5 Phe, Ser or Thr; 

Xaa at position 96 is Pro or Tyr; 
Xaa at position 97 is lie or Val; 

Xaa at position 98 is His, lie, Asn, Leu, Ala, Thr, Leu, 
Arg, Gin, Leu, Lys , Met, Ser, Tyr, Val or Pro; 



10 


Xaa 


at 


position 


99 is 


He, 


Leu, or Val; 








Xaa 


at 


position 


i on 


is 


Lys, 


Arg, He, 


Gin, 


Pro, 


or Ser; 




Xaa 


at 


position 


101 


is 


Asp, 


Pro, Met, 


Lys, 


His, 


Thr, Pro, 






Asn, lie, 


■UCU 


or 


Tyr; 












Xaa 


at 


position 


1 04 

-L v 1 


is 


Trp 


or Leu ; 








15 


Xaa 


at 


position 


105 


is 


Asn, 


Pro, Ala, 


Ser, 


Trp, 


Gin, Tyr, 






Leu , Lys , 


He, 


Asp, or His ; 










Xaa 


at 


position 


106 


is 


Glu 


or Gly; 










Xaa 


at 


position 


108 


is 


Arg, 


Ala, or Ser; 








Xaa 


at 


position 


109 


is 


Arg, 


Thr, Glu, 


Leu, 


or Ser ; 


20 


Xaa 


at 


position 


112 


is 


Thr, 


Val, or Gin; 








Xaa 


at 


position 


114 


is 


Tyr 


or Trp; 










Xaa 


at 


position 


115 


is 


Leu 


or Ala; 










Xaa 


at 


position 


116 


is 


Lys, 


Thr, Val, 


Trp, 


Ser, 


Ala, His, 






Met, Phe, 


Tyr 


or 


lie; 










25 


Xaa 


at 


position 


117 


is 


Thr 


or Ser ; 










Xaa 


at 


position 


120 


is 


Asn, 


Pro, Leu, 


His, 


Val, 


or Gin; 




Xaa 


at 


position 


121 


is 


Ala, 


Ser, He, 


Asn, 


Pro, 


Asp, or 






Gly; 


















Xaa 


at 


position 


122 


is 


Gin, 


Ser, Met, 


Trp, 


Arg, 


Phe, Pro, 


30 




His, lie, 


Tyr, 


or Cys ; 










Xaa 


at 


position 


123 


is 


Ala, 


Met, Glu, 


His, 


Ser, 


Pro, Tyr, 



or Leu; 



35 



and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 
can be deleted from the N-terminus and/or from 1 to 15 
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amino acids can be deleted from the C-terminus; and wherein 
from 4 to 3 5 of the amino acids designated by Xaa are 
different from the corresponding amino acids of native (1- 
133) human interleukin-3; 
5 a colony stimulating factor selected from the group 

consisting of GM-CSF, CSF-1, G-CSF, Meg-CSF (more recently 
referred to as c-mpl ligand) , M-CSF, erythropoietin (EPO) , 
IL-1, IL-4, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL- 
11, IL-12, IL-13, LIF, flt3/flk2, human growth hormone, B- 
10 cell growth factor, B-cell differentiation factor, 

eosinophil differentiation factor and stem cell factor 
(SCF); and 

at least one non-toxic pharmaceutically acceptable 
carrier . 

15 

3. A composition of claim 2, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 

Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val Asn 
20 1 5 10 15 

Cys Xaa Xaa Met lie Asp Glu Xaa lie Xaa Xaa Leu Lys Xaa Xaa 

20 25 30 

2 5 Pro Xaa Pro Xaa Xaa Asp Phe Xaa Asn Leu Asn Xaa Glu Asp Xaa 

35 40 45 

Xaa lie Leu Met Xaa Xaa Asn Leu Arg Xaa Xaa Asn Leu Glu Ala 

50 55 60 



30 



Phe Xaa Arg Xaa Xaa Lys Xaa Xaa Xaa Asn Ala Ser Ala lie Glu 

65 70 75 



Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cys Leu Pro Xaa Xaa Thr Ala 
35 80 85 90 
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Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Asp Trp Xaa 

95 100 105 

Glu Phe Xaa Xaa Lys Leu Xaa Phe Tyr Leu Xaa Xaa Leu Glu Xaa 
110 115 120 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe 
125 130 

[SEQ ID NO: 3] 



wherein 

Xaa at position 17 is Ser, Gly, Asp, or Gin; 

Xaa at position 18 is Asn, His, or lie; 

Xaa at position 23 is lie, Ala, Leu, or Gly; 
15 Xaa at position 25 is Thr, His, or Gin; 

Xaa at position 26 is His or Ala; 

Xaa at position 29 is Gin or Asn; 

Xaa at position 30 is Pro or Gly; 

Xaa at position 32 is Leu, Arg, Asn, or Ala; 
20 Xaa at position 34 is Leu, Val, Ser, Ala, Arg, Gin, Glu, 
lie, Phe, Thr, or Met; 

Xaa at position 35 is Leu, Ala, Asn, or Pro; 

Xaa at position 3 8 is Asn or Ala; 

Xaa at position 42 is Gly, Asp, Ser, Ala, Asn, lie, Leu, 

2 5 Met, Tyr or Arg; 

Xaa at position 45 is Gin, Val, Met, Leu, Ala, Asn, Glu, 
or Lys ; 

Xaa at position 46 is Asp, Phe, Ser, Gin, Glu, His, Val 
or Thr; 

3 0 Xaa at position 50 is Glu Asn, Ser or Asp; 

Xaa at position 51 is Asn, Arg, Pro, Thr, or His; 
Xaa at position 55 is Arg, Leu, or Gly; 

Xaa at position 56 is Pro, Gly, Ser, Ala, Asn, Val, Leu or 
Gin; 

3 5 Xaa at position 62 is Asn, Pro, or Thr; 
Xaa at position 64 is Ala or Asn; 
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10 



15 



Xaa 


at position 


65 


is 


Val 


or Thr; 








Xaa 


at position 


67 


is 


Ser 


or Phe ; 








Xaa 


at position 


68 


is 


Leu 


or Phe ; 








Xaa 


at position 


69 


is 


Gin, 


Ala, Glu, 


or Arg; 






Xaa 


at position 


76 


is 


Ser, 


Val, Asn, 


Pro, or Gly; 




Xaa 


at position 


77 


is 


He 


or Leu ; 








Xaa 


at position 
Gly; 


79 


is 


Lys, 


Gly, Asn, 


Met, Arg, 


He, 


or 


Xaa 


at position 


80 


is 


Asn, 


Gly, Glu, 


or Arg; 






Xaa 


at position 


82 


is 


Leu , 


Gin, Trp, 


Arg, Asp, 


Asn, 


Glu, 




His, Met, 


Phe, Ser, 


Thr, Tyr or Val ; 






Xaa 


at position 


87 


is 


Leu 


or Ser; 








Xaa 


at position 


88 


is 


Ala 


or Trp; 








Xaa 


at position 


91 


is 


Ala 


or Pro ; 








Xaa 


at position 


93 


is 


Thr, 


Asp, or Ala; 






Xaa 


at position 
Thr; 


95 


is 


His, 


Pro, Arg, 


Val, Gly, 


Asn, 


Ser or 


Xaa 


at position 


98 


is 


His, 


He, Asn, 


Ala, Thr, 


Gin, 


Glu, 



Lys, Met, Ser, Tyr, Val or Leu; 



20 


Xaa 


at position 


99 


is 


He or Leu; 












Xaa 


at position 


100 


is 


Lys 


or Arg; 










Xaa 


at position 


101 


is 


Asp, 


Pro, 


Met, 


Lys, 


Thr, His, 


Pro, 






Asn, He, 


Leu 


or 


Tyr; 














Xaa 


at position 


105 


is 


Asn, 


Pro, 


Ser, 


He 


or Asp; 




25 


Xaa 


at position 


108 


is 


Arg, 


Ala, 


or Ser; 








Xaa 


at position 


109 


is 


Arg, 


Thr, 


Glu, 


Leu, 


or Ser; 






Xaa 


at position 


112 


is 


Thr 


or Gin; 










Xaa 


at position 


116 


is 


Lys , 


Val, 


Trp, 


Ala, 


His, Phe, 


Tyr 






or lie; 


















30 


Xaa 


at position 


117 


is 


Thr 


or Ser ; 










Xaa 


at position 


120 


is 


Asn, 


Pro, 


Leu , 


His, 


Val, or Gin; 




Xaa 


at position 


121 


is 


Ala, 


Ser, 


He, 


Pro, 


or Asp; 






Xaa 


at position 


122 


is 


Gin, 


Met, 


Trp, 


Phe, 


Pro, His, 


He, 






or Tyr; 


















35 


Xaa 


at position 


123 


is 


Ala, 


Met, 


Glu, 


Ser, 


or Leu; 
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and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 
can be deleted from the N-terminus and/or from 1 to 15 
amino acids can be deleted from the C-terminus; and wherein 
5 from 4 to 44 of the amino acids designated by Xaa are 

different from the corresponding amino acids of native (1- 
133) human interleukin-3 . 

4. A composition of claim 3, wherein said human 
10 interleukin-3 mutant polypeptide is of the Formula: 

Xaa at position 42 is Gly, Asp, Ser, lie, Leu, Met, Tyr, 
or Ala; 

Xaa at position 45 is Gin, Val, Met or Asn; 

15 Xaa at position 46 is Asp, Ser, Gin, His or Val; 

Xaa at position 50 is Glu or Asp; 

Xaa at position 51 is Asn, Pro or Thr; 

Xaa at position 62 is Asn or Pro; 

Xaa at position 76 is Ser, or Pro; 

20 Xaa at position 82 is Leu, Trp, Asp, Asn Glu, His, Phe, 
Ser or Tyr; 

Xaa at position 95 is His, Arg, Thr, Asn or Ser; 

Xaa at position 98 is His, lie, Leu, Ala, Gin, Lys , Met, 
Ser, Tyr or Val ; 

25 Xaa at position 100 is Lys or Arg; 

Xaa at position 101 is Asp, Pro, His, Asn, lie or Leu; 

Xaa at position 105 is Asn, or Pro; 

Xaa at position 108 is Arg, Ala , or Ser; 

Xaa at position 116 is Lys, Val, Trp, Ala, His, Phe, or 
3 0 Tyr ; 

Xaa at position 121 is Ala, or lie; 

Xaa at position 122 is Gin, or lie ; and 

Xaa at position 123 is Ala, Met or Glu. 



35 



5. A composition, comprising: 

a human interleukin-3 mutant polypeptide of the 
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Formula : 



Asn Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

15 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa 

20 25 30 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
10 35 40 45 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

50 55 60 



15 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

65 70 75 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

80 85 90 

20 

Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

95 100 105 



Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 4] 
25 110 

wherein 



Xaa 


at position 


3 is 


Ser , 


Lys , Gly, 


Asp, 


Met, 


Gin, 


or Arg 


Xaa 


at position 


4 is 


Asn, 


His, Leu, 


lie, 


Phe, 


Arg, 


or Gin 


Xaa 


at position 


5 is 


Met, 


Phe, lie, 


Arg, 


Gly, 


Ala, 


or Cys 


Xaa 


at position 


6 is 


lie, 


Cys, Gin, 


Glu, 


Arg, 


Pro, 


or Ala 


Xaa 


at position 


7 is 


Asp, 


Phe , Lys , 


Arg, 


Ala, 


Gly, 


Glu, 




Gin, Asn, 


Thr, 


Ser 


or Val; 










Xaa 


at position 


8 is 


Glu, 


Trp, Pro, 


Ser, 


Ala, 


His, 


Asp, 




Asn, Gin, 


Leu, 


Val, 


or Gly; 










Xaa 


at position 


9 is 


lie, 


Val, Ala, 


Leu, 


Gly, 


Trp, 


Lys, 
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Phe, Leu, Ser, or Arg; 
Xaa at position 10 is lie, Gly, Val, Arg, Ser, Phe, or 
Leu; 

Xaa at position 11 is Thr, His, Gly, Gin, Arg, Pro, or 
5 Ala; 

Xaa at position 12 is His, Thr, Phe, Gly, Arg, Ala, or 
Trp; 

Xaa at position 13 is Leu, Gly, Arg, Thr, Ser, or Ala; 
Xaa at position 14 is Lys , Arg, Leu, Gin, Gly, Pro, Val or 
10 Trp; 

Xaa at position 15 is Gin, Asn, Leu, Pro, Arg, or Val ; 
Xaa at position 16 is Pro, His, Thr, Gly, Asp, Gin, Ser, 
Leu, or Lys; 

Xaa at position 17 is Pro, Asp, Gly, Ala, Arg, Leu, or 
15 Gin; 

Xaa at position 18 is Leu, Val, Arg, Gin, Asn, Gly, Ala, 
or Glu; 

Xaa at position 19 is Pro, Leu, Gin, Ala, Thr, or Glu; 
Xaa at position 20 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 
2 0 Thr, Arg, Ala, Phe, lie or Met; 

Xaa at position 21 is Leu, Ala, Gly, Asn, Pro, Gin, or 
Val; 



35 



Xaa 


at position 


22 is Asp, 


Leu, or Val; 








Xaa 


at position 


23 is Phe, 


Ser, Pro, Trp, 


or lie; 




Xaa 


at position 


24 is Asn, 


or Ala; 








Xaa 


at position 


26 is Leu, 


Trp, or Arg; 








Xaa 


at position 


27 is Asn, 


Cys , Arg , Leu , 


His, 


Met, 


Pro; 


Xaa 


at position 


28 is Gly, 


Asp, Ser, Cys, 


Ala, 


Lys, 


Asn, 




Thr , Leu , 


Val, Glu, 


Phe, Tyr, lie or Met; 




Xaa 


at position 


29 is Glu, 


Asn, Tyr , Leu , 


Phe, 


Asp, 


Ala, 




Cys, Gin, 


Arg , Thr , 


Gly or Ser; 








Xaa 


at position 


30 is Asp, 


Ser, Leu, Arg, 


Lys , 


Thr, Met, 




Trp, Glu, 


Asn, Gin, 


Ala or Pro; 








Xaa 


at position 


31 is Gin, 


Pro, Phe, Val, 


Met, 


Leu, 


Thr, 




Lys, Asp, 


Asn, Arg, 


Ser, Ala, lie, 


Glu, 


His or Trp; 


Xaa 


at position 


32 is Asp, 


Phe, Ser, Thr, 


Cys, 


Glu, 


Asn, 
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Gin, Lys, His, Ala, Tyr, lie, Val or Gly; 
Xaa at position 33 is He, Gly, Val, Ser, Arg, Pro, or 
His; 

Xaa at position 34 is Leu, Ser, Cys, Arg, He, His, Phe, 
5 Glu, Lys, Thr, Ala, Met, Val or Asn; 

Xaa at position 35 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; 

Xaa at position 3 6 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 
Ser, Ala, lie, Val, His, Phe, Met or Gin; 
10 Xaa at position 37 is Asn, Arg, Met, Pro, Ser, Thr, or 
His; 

Xaa at position 38 is Asn, His, Arg, Leu, Gly, Ser, or 
Thr; 

Xaa at position 39 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 
15 Ser, Met, or; 

Xaa at position 40 is Arg, Asp, He, Ser, Val, Thr, Gin, 

Asn, Lys, His, Ala or Leu; 
Xaa at position 41 is Arg, Thr, Val, Ser, Leu, or Gly; 
Xaa at position 42 is Pro, Gly, Cys, Ser, Gin, Glu, Arg, 

2 0 His, Thr, Ala, Tyr, Phe, Leu, Val or Lys ; 

Xaa at position 43 is Asn or Gly; 

Xaa at position 44 is Leu, Ser, Asp, Arg, Gin, Val, or 
Cys; 

Xaa at position 45 is Glu Tyr, His, Leu, Pro, or Arg; 
25 Xaa at position 46 is Ala, Ser, Pro, Tyr, Asn, or Thr; 
Xaa at position 47 is Phe, Asn, Glu, Pro, Lys, Arg, or 
Ser; 

Xaa at position 48 is Asn, His, Val, Arg, Pro, Thr, Asp, 
or lie; 

3 0 Xaa at position 49 is Arg, Tyr, Trp, Lys, Ser, His, Pro, 

or Val; 

Xaa at position 50 is Ala, Asn, Pro, Ser, or Lys; 
Xaa at position 51 is Val, Thr, Pro, His, Leu, Phe, or 
Ser; 

35 Xaa at position 52 is Lys, He, Arg, Val, Asn, Glu, or 
Ser; 
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Xaa 


at position 


53 


is 


Ser , 


Ala, 


Phe, 


Val , 


Gly, 


Asn, 


He, 






Pro, or His ; 




















Xaa 


at position 
or His; 


54 


is 


Leu, 


Val , 


Trp, 


Ser, 


He, 


Phe, 


Thr, 


5 


Xaa 


at position 


55 


is 


Gin, 


Ala, 


Pro, 


Thr, 


Glu, 


Arg, 


Trp, 






Gly, or Leu; 




















Xaa 


at position 


56 


is 


Asn, 


Leu, 


Val, 


Trp, 


Pro, 


or Ala; 




Xaa 


at position 


57 


is 


Ala, 


Met, 


Leu, 


Pro, 


Arg, 


Glu, 


J. IIX. , 






Gin, Trp, 


or 


Asn; 














10 


Xaa 


at position 
or Asp; 


58 


is 


Ser, 


Glu, 


Met, 


Ala, 


His, 


Asn, 


Arg , 




Xaa 


at position 
or Arg; 


59 


is 


Ala, 


Glu, 


Asp, 


Leu , 


Ser, 


Gly, 


1 IIX , 




Xaa 


at position 


60 


is 


He 


, Met, Thr 


, Pro, Arg, 


Gly, 




15 


Xaa 


at position 


61 


is 


Glu, 


Lys, 


vjj-y , 


Asp, 


Pro, 


Trp, 


Arg , 






Ser, Gin, 


or 


Leu; 
















Xaa 


at position 


62 


is 


Ser, 


Val, 


Ala, 


Asn, 


Trp, 


Glu, 


Pro , 






Gly, or Asp; 




















Xaa 


at position 


63 


is 


He, 


Ser, 


Arg, 


Thr, 


or Leu; 




20 


Xaa 


at position 
Arg; 


64 


is 


Leu, 


Ala, 


Ser, 


Glu, 


Phe, 


Gly, 


or 




Xaa 


at position 
or Asp; 


65 


is 


Lys, 


Thr, 


Gly, 


Asn, 


Met, 


Arg, 


He, 




Xaa 


at position 


66 


is 


Asn, 


Trp, 


Val, 


Gly, 


Thr, 


Leu, 


Glu, 


25 




or Arg ; 






















Xaa 


at position 
or Lys ; 


67 


is 


Leu, 


Gin, 


Gly, 


Ala, 


Trp, 


Arg, 


Val, 




Xaa 


at position 


68 


is 


Leu, 


Gin, 


Lys , 


Trp, 


Arg, 


Asp, 


Glu, 






Asn, His, 


Thr, Ser, Ala, 


Tyr , 


Phe, 


He, Met or Val; 


30 


Xaa 


at position 


69 


is 


Pro, 


Ala, 


Thr, 


Trp, 


Arg, 


or Met; 




Xaa 


at position 


70 


is 


Cys, 


Glu, 


Gly, 


Arg, 


Met, 


or Val ; 




Xaa 


at position 


71 


is 


Leu, 


Asn, 


Val, 


or Gin; 








Xaa 


at position 


72 


is 


Pro, 


Cys, 


Arg, 


Ala, 


or Lys; 






Xaa 


at position 


73 


is 


Leu, 


Ser, 


Trp, 


or Gly; 






35 


Xaa 


at position 


74 


is 


Ala, 


Lys, 


Arg, 


Val, 


or Trp; 






Xaa 


at position 


75 


is 


Thr, 


Asp, 


Cys, 


Leu, 


Val, 


Glu, 


His, 
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Asn, or Ser; 

Xaa at position 76 is Ala, Pro, Ser, Thr, Gly, Asp, lie, 
or Met; 

Xaa at position 77 is Ala, Pro, Ser, Thr, Phe, Leu, Asp, 
5 or His; 

Xaa at position 78 is Pro, Phe, Arg, Ser, Lys , His, Ala, 

Gly, lie or Leu; 
Xaa at position 79 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, 

or Arg; 

10 Xaa at position 80 is Arg, lie, Ser, Glu, Leu, Val, Gin, 
Lys, His, Ala or Pro; 
Xaa at position 81 is His, Gin, Pro, Arg, Val, Leu, Gly, 

Thr, Asn, Lys, Ser, Ala, Trp, Phe, lie or Tyr; 
Xaa at position 82 is Pro, Lys, Tyr, Gly, lie, or Thr; 
15 Xaa at position 83 is lie, Val, Lys, Ala, or Asn; 

Xaa at position 84 is His, lie, Asn, Leu, Asp, Ala, Thr, 

Glu, Gin, Ser, Phe, Met, Val, Lys, Arg, Tyr or Pro; 
Xaa at position 85 is lie, Leu, Arg, Asp, Val, Pro, Gin, 
Gly, Ser, Phe, or His; 
20 Xaa at position 86 is Lys, Tyr, Leu, His, Arg, lie, Ser, 
Gin, Pro; 

Xaa at position 87 is Asp, Pro, Met, Lys, His, Thr, Val, 

Tyr, Glu, Asn, Ser, Ala, Gly, lie, Leu or Gin; 
Xaa at position 88 is Gly, Leu, Glu, Lys, Ser, Tyr, or 
25 Pro; 

Xaa at position 89 is Asp, or Ser; 

Xaa at position 90 is Trp, Val, Cys , Tyr, Thr, Met, Pro, 

Leu, Gin, Lys, Ala, Phe, or Gly; 
Xaa at position 91 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 
3 0 Tyr, Leu, Lys, lie, Asp, or His; 

Xaa at position 92 is Glu, Ser, Ala, Lys, Thr, lie, Gly, 

or Pro ; 

Xaa at position 94 is Arg, Lys, Asp, Leu, Thr, lie, Gin, 
His, Ser, Ala, or Pro; 
3 5 Xaa at position 9 5 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, 
or Gly; 
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Xaa at position 96 is Lys , Asn, Thr, Leu, Gin, Arg, 

His, Glu, Ser, Ala or Trp; 
Xaa at position 97 is Leu, lie, Arg, Asp, or Met; 
Xaa at position 98 is Thr, Val , Gin, Tyr, Glu, His, Ser, 
5 or Phe; 

Xaa at position 99 is Phe, Ser, Cys, His, Gly, Trp, Tyr, 

Asp, Lys, Leu, lie, Val or Asn; 
Xaa at position 100 is Tyr, Cys, His, Ser, Trp, Arg, or 

Leu; 

10 Xaa at position 101 is Leu, Asn, Val, Pro, Arg, Ala, His, 
Thr, Trp, or Met; 
Xaa at position 102 is Lys, Leu, Pro, Thr, Met, Asp, Val, 
Glu, Arg, Trp, Ser, Asn, His, Ala, Tyr, Phe, Gin, or 
Ile; 

15 Xaa at position 103 is Thr, Ser, Asn, lie, Trp, Lys, or 
Pro; 

Xaa at position 104 is Leu, Ser, Pro, Ala, Glu, Cys, Asp, 
or Tyr ; 

Xaa at position 105 is Glu, Ser, Lys, Pro, Leu, Thr, Tyr, 

2 0 or Arg; 

Xaa at position 106 is Asn, Ala, Pro, Leu, His, Val, or 
Gin; 

Xaa at position 107 is Ala, Ser, lie, Asn, Pro, Lys, Asp, 
or Gly; 

25 Xaa at position 108 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 
His, lie, Tyr, or Cys ; 
Xaa at position 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, 
or Leu; 

3 0 and which can additionally have Met- or Met-Ala- preceding 

the amino acid in position 1; and wherein from 4 to 44 of 
the amino acids designated by Xaa are different from the 
corresponding native amino acids of (1-133) human 
interleukin-3 ; 

3 5 a colony stimulating factor selected from the group 

consisting of GM-CSF, CSF-1, G-CSF, Meg-CSF (more recently 
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referred to as c-mpl ligand) , M-CSF, erythropoietin (EPO) , 
IL-1, IL-4, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL- 
11, IL-12, IL-13, LIF, flt3/flk2, human growth hormone, B- 
cell growth factor, B-cell differentiation factor, 
5 eosinophil differentiation factor and stem cell factor 
(SCF) ; and 

at least one non-toxic pharmaceutically acceptable 
carrier . 

10 6. A composition of claim 5, wherein said human 

interleukin-3 mutant polypeptide is of the Formula: 

Asn Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lys Xaa 
15 10 15 

15 

Xaa Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xaa Glu Xaa 

20 25 30 

Xaa Xaa lie Leu Met Xaa Xaa Asn Leu Xaa Xaa Xaa Asn Leu Glu 
20 35 40 45 

Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa lie 

50 55 60 

25 Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Cys Xaa Pro Xaa Xaa Thr 

65 70 75 

Ala Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Asp Xaa 

80 85 90 

30 

Xaa Xaa Phe Xaa Xaa Lys Leu Xaa Phe Xaa Xaa Xaa Xaa Leu Glu 

95 100 105 



3 5 Xaa Xaa Xaa Xaa Gin Gin [ SEQ ID NO: 5] 

110 
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wherein 






Xaa 


at 


nnc; "i 1~ i on 


3 


is Ser, Gly, Asp, Met, or Gin; 


Xaa 


at 


oo c: i t~ "i on 


4 


is Asn, His , or lie; 


Xaa 


at 


on ^3 -i 4" "i on 


5 


is Met or lie; 


Xaa 


at 


position 


7 


is Asp or Glu; 


Xaa 


at 


position 


9 


is lie, Ala, Leu, or Gly; 


Xaa 


at 


position 


10 


is lie, Val , or Leu; 


Xaa 


at 


position 


11 


is Thr, His, Gin, or Ala; 


Xaa 


at 


position 


12 


is His or Ala; 


Xaa 


at 


position 


15 


is Gin, Asn, or Val; 


Xaa 


at 


position 


16 


is Pro, Gly, or Gin; 


Xaa 


at 


position 


17 


is Pro, Asp, Gly, or Gin; 


Xaa 


at 


position 


18 


is Leu, Arg, Gin, Asn, Gly, Ala, or 



15 Glu; 

Xaa at position 19 is Pro or Glu; 

Xaa at position 20 is Leu, Val, Gly, Ser, Lys, Ala, Arg, 

Gin, Glu, lie, Phe, Thr or Met; 
Xaa at position 21 is Leu, Ala, Asn, Pro, Gin, or Val; 
20 Xaa at position 23 is Phe, Ser, Pro, or Trp; 
Xaa at position 24 is Asn or Ala; 

Xaa at position 28 is Gly, Asp, Ser, Cys, Ala, Asn, lie, 

Leu, Met Tyr or Arg; 
Xaa at position 3 0 is Asp or Glu; 

2 5 Xaa at position 31 is Gin, Val, Met, Leu, Thr, Ala, Asn, 

Glu, Ser or Lys; 
Xaa at position 32 is Asp, Phe, Ser, Thr, Ala, Asn, Gin, 

Glu, His, lie, Lys, Tyr, Val or Cys; 
Xaa at position 36 is Glu, Ala, Asn, Ser or Asp; 

3 0 Xaa at position 3 7 is Asn, Arg, Met, Pro, Ser, Thr, or 

His; 

Xaa at position 40 is Arg or Ala; 

Xaa at position 41 is Arg, Thr, Val, Leu, or Gly; 
Xaa at position 42 is Pro, Gly, Ser, Gin, Ala, Arg, Asn, 
3 5 Glu, Leu, Thr, Val or Lys ; 

Xaa at position 46 is Ala or Ser; 
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Xaa 


at position 


48 


is 


Asn, 


Pro , Thr , 


or lie; 








Xaa 


at position 


49 


is 


Arg 


or Lys; 










Xaa 


at position 


50 


is 


Ala 


or Asn; 










Xaa 


at position 


51 


is 


Val 


or Thr; 








5 


Xaa 


at position 


52 


is 


Lys 


or Arg; 










Xaa 


at position 


53 


is 


Ser , 


Phe, or His; 








Xaa 


at position 


54 


is 


Leu , 


He, Phe, 


or His; 








Xaa 


at position 
Gly; 


55 


is 


Gin, 


Ala, Pro, 


Thr, Glu, 


Arg, 


or 


10 


Xaa 


at position 


57 


is 


Ala, 


Pro, or Arg; 








Xaa 


at position 


58 


is 


Ser, 


bill , Arg , 


or Asp; 








Xaa 


at position 


59 


is 


Ala 


or Leu; 










Xaa 


at position 
Gly; 


62 


is 


Ser, 


vai , A±a , 


Asn, Glu, 


Pro, 


or 


15 


Xaa 


at position 


63 


is 


lie 


or Leu; 










Xaa 


at position 


65 


is 


Lys, 


Thr, Gly, 


Asn, Met, 


Arg, 


He, 






Gly, or Asp; 
















Xaa 


at position 


66 


is 


Asn, 


Gly, Glu, 


or Arg; 








Xaa 


at position 


68 


is 


Leu, 


Gin, Trp, 


Arg, Asp, 


Ala, 


Asn, 


20 




Glu, His, 


lie, Met, 


Phe, Ser, 


Thr, Tyr or Val; 






Xaa 


at position 


69 


is 


Pro 


or Thr; 










Xaa 


at position 


71 


is 


Leu 


or Val; 










Xaa 


at position 


73 


is 


Leu 


or Ser; 










Xaa 


at position 


74 


is 


Ala 


or Trp; 








25 


Xaa 


at position 


77 


is 


Ala 


or Pro ; 










Xaa 


at position 
Arg; 


79 


is 


Thr, 


Asp, Ser, 


Pro, Ala, 


Leu, 


or 




Xaa 


at position 


81 


is 


His, 


Pro, Arg, 


Val, Leu, 


Gly, 


Asn, 






Phe, Ser or Thr; 












30 


Xaa 


at position 


82 


is 


Pro 


or Tyr; 










Xaa 


at position 


83 


is 


He 


or Val; 










Xaa 


at position 


84 


is 


His, 


He, Asn, 


Leu, Ala, 


Thr, 


Leu, 



Arg, Gin, Leu, Lys, Met, Ser, Tyr, Val or Pro; 

Xaa at position 85 is He, Leu, or Val ; 

35 Xaa at position 86 is Lys, Arg, He, Gin, Pro, or Ser; 

Xaa at position 87 is Asp, Pro, Met, Lys, His, Thr, Asn, 
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lie, Leu or Tyr; 



Xaa 


at 


position 


90 is Trp or Leu; 








Xaa 


at 


position 


91 is Asn, Pro, Ala, 


Ser, 


Trp, 


Gin, Tyr, 




Leu, Lys , 


lie, Asp, or His; 








Xaa 


at 


position 


92 is Glu, or Gly; 








Xaa 


at 


position 


94 is Arg, Ala, or Ser; 






Xaa 


at 


position 


95 is Arg, Thr , Glu, 


Leu , 


or Ser; 


Xaa 


at 


position 


98 is Thr, Val , or Gin; 






Xaa 


at 


position 


100 is Tyr or Trp; 








Xaa 


at 


position 


101 is Leu or Ala; 








Xaa 


at 


position 


102 is Lys, Thr, Val, 


Trp, 


Ser, 


Ala, His 




Met, Phe, 


Tyr or lie; 








Xaa 


at 


position 


103 is Thr or Ser; 








Xaa 


at 


position 


106 is Asn, Pro, Leu, 


His, 


Val, 


or Gin; 


Xaa 


at 


position 


107 is Ala, Ser, lie, 


Asn, 


Pro, 


Asp, or 



Gly; 

Xaa at position 108 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His, lie, Tyr, or Cys; 
Xaa at position 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, 
2 0 or Leu; 



which can additionally have Met- or Met-Ala- preceding the 
amino acid in position 1; and wherein from 4 to 3 5 of the 
amino acids designated by Xaa are different from the 

2 5 corresponding amino acids of native human interleukin-3 . 

7. A composition of claim 6, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 

3 0 Asn Cys Xaa Xaa Met lie Asp Glu Xaa lie Xaa Xaa Leu Lys Xaa 

15 10 15 



Xaa Pro Xaa Pro Xaa Xaa Asp Phe Xaa Asn Leu Asn Xaa Glu Asp 

20 25 30 

35 

Xaa Xaa lie Leu Met Xaa Xaa Asn Leu Arg Xaa Xaa Asn Leu Glu 
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5 



35 40 45 

Ala Phe Xaa Arg Xaa Xaa Lys Xaa Xaa Xaa Asn Ala Ser Ala lie 

50 55 60 

Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cys Leu Pro Xaa Xaa Thr 

65 70 75 



Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Asp Trp 
10 80 85 90 

Xaa Glu Phe Xaa Xaa Lys Leu Xaa Phe Tyr Leu Xaa Xaa Leu Glu 

95 100 105 

15 Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 6] 

110 

wherein 



20 



25 



30 



35 



Xaa 


at 


position 


3 is Ser, 


Gly, Asp, 


or Gin; 






Xaa 


at 


position 


4 is Asn, 


His, or lie; 






Xaa 


at 


position 


9 is lie, 


Ala, Leu, 


or Gly; 






Xaa 


at 


position 


11 is Thr, 


His, or Gin; 






Xaa 


at 


position 


12 is His 


or Ala; 








Xaa 


at 


position 


15 is Gin 


or Asn; 








Xaa 


at 


position 


16 is Pro 


or Gly; 








Xaa 


at 


position 


18 is Leu, 


Arg, Asn, 


or Ala; 






Xaa 


at 


position 


20 is Leu, 


Val, Ser, 


Ala, Arg, 


Gin, 


Glu, 




lie, Phe, 


Thr or Met; 








Xaa 


at 


position 


21 is Leu, 


Ala, Asn, 


or Pro ; 






Xaa 


at 


position 


24 is Asn 


or Ala; 








Xaa 


at 


position 


28 is Gly, 


Asp, Ser, 


Ala, Asn, 


lie, 


Leu, 




Met, Tyr or Arg; 










Xaa 


at 


position 


31 is Gin, 


Val, Met, 


Leu, Ala, 


Asn, 


Glu or 




Lys; 












Xaa 


at 


position 


32 is Asp, 


Phe, Ser, 


Ala, Gin, 


Glu, 


His, 



Val or Thr; 
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Xaa at position 36 is Glu, Asn, Ser or Asp; 



Xaa 


at 


position 


37 


is 


Asn, 


Arg, Pro, 


Thr, or His; 


Xaa 


at 


position 


41 


is 


Arg, 


Leu, or Gly; 


Xaa 


at 


position 


42 


is 


Pro, 


Gly, Ser, 


Ala, Asn, Val, Leu 




Gin; 












Xaa 


at 


position 


48 


is 


Asn, 


Pro, or Thr; 


Xaa 


at 


position 


50 


is 


Ala 


or Asn; 




Xaa 


at 


position 


51 


is 


Val 


or Thr; 




Xaa 


at 


position 


53 


is 


Ser 


or Phe ; 




Xaa 


at 


position 


54 


is 


Leu 


or Phe ; 




Xaa 


at 


position 


55 


is 


Gin, 


Ala, Glu, 


or Arg; 


Xaa 


at 


position 


62 


is 


Ser, 


Val, Asn, 


Pro, or Gly; 


Xaa 


at 


position 


63 


is 


He 


or Leu; 




Xaa 


at 


position 


65 


is 


Lys, 


Asn, Met, 


Arg, He, or Gly; 


Xaa 


at 


position 


66 


is 


Asn, 


Gly, Glu, 


or Arg; 


Xaa 


at 


position 


68 


is 


Leu, 


Gin, Trp, 


Arg, Asp, Asn, Glu, 



His, Met, Phe, Ser, Thr, Tyr or Val; 
Xaa at position 73 is Leu or Ser; 
Xaa at position 74 is Ala or Trp; 

2 0 Xaa at position 77 is Ala or Pro; 

Xaa at position 79 is Thr, Asp, or Ala; 

Xaa at position 81 is His, Pro, Arg, Val, Gly, Asn, Ser or 
Thr; 

Xaa at position 84 is His, He, Asn, Ala, Thr, Arg, Gin, 
25 Glu, Lys, Met, Ser, Tyr, Val or Leu; 

Xaa at position 85 is He or Leu; 
Xaa at position 86 is Lys or Arg; 

Xaa at position 87 is Asp, Pro, Met, Lys, His, Pro, Asn, 
He, Leu or Tyr; 
30 Xaa at position 91 is Asn, Pro, Ser, He or Asp; 
Xaa at position 94 is Arg, Ala, or Ser; 
Xaa at position 9 5 is Arg, Thr, Glu, Leu, or Ser; 
Xaa at position 98 is Thr or Gin; 
Xaa at position 102 is Lys, Val, Trp, or lie; 

3 5 Xaa at position 103 is Thr, Ala, His, Phe, Tyr or Ser; 

Xaa at position 106 is Asn, Pro, Leu, His, Val, or Gin; 
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Xaa at position 107 is Ala, Ser, lie, Pro, or Asp; 
Xaa at position 108 is Gin, Met, Trp, Phe, Pro, His, lie, 
or Tyr; 

Xaa at position 109 is Ala, Met, Glu, Ser, or Leu; 

5 

and which can additionally have Met- or Met-Ala- preceding 
the amino acid in position 1; and wherein from 4 to 26 of 
the amino acids designated by Xaa are different from the 
corresponding amino acids of native (1-133) human 
10 interleukin-3 . 



8. The composition of claim 7, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 

15 



Xaa 


at position 


17 


is 


Ser, 


Lys, 


Asp, 


Met, 


Gin, 


or Arg; 


Xaa 


at position 


18 


is 


Asn, 


His, 


Leu , 


lie, 


Phe, 


Arg, or 




Gin; 


















Xaa 


at position 


19 


is 


Met, 


Arg, 


Gly, 


Ala, 


or Cys; 


Xaa 


at position 


20 


is 


lie, 


Cys, 


Gin, 


Glu, 


Arg, 


Pro, or 




Ala; 


















Xaa 


at position 


21 


is 


Asp, 


Phe, 


Lys, 


Arg, 


Ala, 


Gly, or 




Val; 


















Xaa 


at position 


22 


is 


Glu, 


Trp, 


Pro, 


Ser, 


Ala, 


His, or 




Gly; 


















Xaa 


at position 


23 


is 


He, 


Ala, 


Gly, 


Trp, 


Lys, 


Leu, Ser, 




or Arg; 


















Xaa 


at position 


24 


is 


He, 


Gly, 


Arg, 


or Ser ; 




Xaa 


at position 


25 


is 


Thr , 


His, 


Gly, 


Gin, 


Arg, 


Pro, or 




Ala; 


















Xaa 


at position 


26 


is 


His, 


Thr, 


Phe, 


Gly, 


Ala, 


or Trp; 


Xaa 


at position 


27 


is 


Leu, 


Gly, 


Arg, 


Thr , 


Ser, 


or Ala; 


Xaa 


at position 


28 


is 


Lys, 


Leu, 


Gin, 


Gly, 


Pro, 


Val or Trp; 


Xaa 


at position 


29 


is 


Gin, 


Asn, 


Pro, 


Arg, 


or Val; 


Xaa 


at position 


30 


is 


Pro, 


His, 


Thr, 


Gly, 


Asp, 


Gin, Ser, 



Leu , or Lys ; 
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Xaa at position 31 is Pro, Asp, Gly, Arg, Leu, or Gin; 
Xaa at position 32 is Leu, Arg, Gin, Asn, Gly, Ala, or 
Glu; 

Xaa at position 33 is Pro, Leu, Gin, Thr, or Glu; 
5 Xaa at position 34 is Leu, Gly, Ser, or Lys ; 

Xaa at position 35 is Leu, Ala, Gly, Asn, Pro, or Gin; 
Xaa at position 3 6 is Asp, Leu, or Val ; 
Xaa at position 3 7 is Phe, Ser, or Pro; 
Xaa at position 38 is Asn, or Ala; 
10 Xaa at position 40 is Leu, Trp, or Arg; 

Xaa at position 41 is Asn, Cys , Arg, Leu, His, Met, Pro; 
Xaa at position 42 is Gly, Asp, Ser, Cys, or Ala; 
Xaa at position 42 is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 
Cys, or Ser; 

15 Xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, 
Trp, or Pro; 

Xaa at position 45 is Gin, Pro, Phe, Val, Met, Leu, Thr, 
Lys, or Trp; 

Xaa at position 46 is Asp, Phe, Ser, Thr, Cys, or Gly; 
20 Xaa at position 47 is lie, Gly, Ser, Arg, Pro, or His; 
Xaa at position 48 is Leu, Ser, Cys, Arg, His, Phe, or 
Asn; 

Xaa at position 49 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; 

25 Xaa at position 50 is Glu, Leu, Thr, Asp, or Tyr; 

Xaa at position 51 is Asn, Arg, Met, Pro, Ser, Thr, or 
His; 

Xaa at position 52 is Asn, His, Arg, Leu, Gly, Ser, or 
Thr; 

30 Xaa at position 53 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 
Ser, or; 

Xaa at position 54 is Arg, Asp, lie, Ser, Val, Thr, Gin, 
or Leu; 

Xaa at position 55 is Arg, Thr, Val, Ser, Leu, or Gly; 
35 Xaa at position 56 is Pro, Gly, Cys, Ser, Gin, or Lys; 
Xaa at position 57 is Asn or Gly; 
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Xaa 


at position 


58 


is 


Leu, 


Ser, 


Asp, 


Arg, 


Gin, 


Val , or 






Cys; 




















Xaa 


at position 


59 


is 


Glu 


Tyr , 


His, 


Leu, 


Pro, 


or Arg; 




Xaa 


at position 


60 


is 


Ala, 


Ser, 


Tyr, 


Asn, 


or Thr; 


5 


Xaa 


at position 


61 


is 


Phe, 


Asn, 


Glu, 


Pro, 


Lys, 


Arg , or 






Ser; 




















Xaa 


at position 


62 


is 


Asn 


His, 


Val, 


Arg, 


Pro, 


inr, or _Lj_e, 




Xaa 


at position 


63 


is 


Arg, 


Tyr, 


Trp, 


Ser, 


Pro, 


<J -L V Ct-L , 




Xaa 


at position 


64 


is 


Ala, 


Asn , 


Ser, 


or Lys; 




10 


Xaa 


at position 


65 


is 


Val, 


Thr , 


Pro, 


His, 


Leu, 


rile t v_> j. 






Ser; 




















Xaa 


at position 


66 


is 


Lys, 


lie, 


Val , 


Asn, 


Glu, 






Xaa 


at position 


67 


is 


Ser, 


Ala, 


Phe, 


Val, 


Gly, 








Pro, or His; 
















15 


Xaa 


at position 


68 


is 


Leu, 


Val, 


Trp, 


Ser, 


Thr, 


or His; 




Xaa 


at position 


69 


is 


Gin, 


Ala, 


Pro, 


Thr, 


Arg, 


Trp, Gly, 






or Leu; 




















Xaa 


at position 


70 


is 


Asn, 


Leu, 


Val , 


Trp, 


Pro, 


or Ala; 




Xaa 


at position 


71 


is 


Ala, 


Met, 


Leu, 


Arg, 


Glu, 


Thr, Gin, 


20 




Trp, or Asn; 


















Xaa 


at position 


72 


is 


Ser, 


Glu, 


Met, 


Ala, 


His, 


Asn, Arg, 






or Asp; 




















Xaa 


at position 


73 


is 


Ala, 


Glu, 


Asp, 


Leu , 


Ser , 


Gly, Thr, 






or Arg ; 


















25 


Xaa 


at position 


74 


is 


lie 


, Thr, Pro, Arg, Gly, Ala; 




Xaa 


at position 


75 


is 


Glu, 


Lys, 


Gly, 


Asp, 


Pro, 


Trp , Arg , 






Ser, or Leu; 


















Xaa 


at position 


76 


is 


Ser, 


Val, 


Ala, 


Asn, 


Trp, 


Glu, Pro, 






Gly, or Asp; 
















30 


Xaa 


at position 


77 


is 


lie, 


Ser, 


Arg, 


or Thr; 






Xaa 


at position 


78 


is 


Leu , 


Ala, 


Ser, 


Glu, 


Gly, 


or Arg; 




Xaa 


at position 


79 


is 


Lys , 


Thr, 


Gly, 


Asn, 


Met, 


lie, or 






Asp; 




















Xaa 


at position 


80 


is 


Asn, 


Trp, 


Val, 


Gly, 


Thr, 


Leu, or 


35 




Arg; 




















Xaa 


at position 


81 


is 


Leu, 


Gin, 


Gly, 


Ala, 


Trp, 


Arg, or 
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Lys; 

Xaa at position 82 is Leu, Gin, Lys, Trp, Arg, or Asp; 
Xaa at position 83 is Pro, Thr, Trp, Arg, or Met; 
Xaa at position 84 is Cys , Glu, Gly, Arg, Met, or Val; 
5 Xaa at position 85 is Leu, Asn, or Gin; 

Xaa at position 86 is Pro, Cys, Arg, Ala, or Lys; 
Xaa at position 87 is Leu, Ser, Trp, or Gly; 
Xaa at position 88 is Ala, Lys, Arg, Val, or Trp; 
Xaa at position 89 is Thr, Asp, Cys, Leu, Val, Glu, His, 
1 0 or Asn ; 

Xaa at position 90 is Ala, Ser, Asp, lie, or Met; 
Xaa at position 91 is Ala, Ser, Thr, Phe, Leu, Asp, or 
His; 

Xaa at position 92 is Pro, Phe, Arg, Ser, Lys, His, or 
15 Leu; 

Xaa at position 93 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, 
or Arg; 

Xaa at position 94 is Arg, lie, Ser, Glu, Leu, Val, or 
Pro; 

20 Xaa at position 95 is His, Gin, Pro, Val, Leu, Thr or Tyr; 
Xaa at position 96 is Pro, Lys, Tyr, Gly, lie, or Thr; 
Xaa at position 97 is lie, Lys, Ala, or Asn; 
Xaa at position 98 is His, lie, Asn, Leu, Asp, Ala, Thr, 
or Pro ; 

25 Xaa at position 99 is lie, Arg, Asp, Pro, Gin, Gly, Phe, 
or His; 

Xaa at position 100 is Lys, Tyr, Leu, His, lie, Ser, Gin, 
or Pro ; 

Xaa at position 101 is Asp, Pro, Met, Lys, His, Thr, Val, 
3 0 Tyr, or Gin; 

Xaa at position 102 is Gly, Leu, Glu, Lys, Ser, Tyr, or 
Pro; 

Xaa at position 103 is Asp, or Ser; 

Xaa at position 104 is Trp, Val, Cys, Tyr, Thr, Met, Pro, 
3 5 Leu, Gin, Lys, Ala, Phe, or Gly; 

Xaa at position 105 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 
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Tyr, Leu, Lys, lie, or His; 
Xaa at position 106 is Glu, Ser, Ala, Lys, Thr, lie, Gly, 
or Pro; 

Xaa at position 108 is Arg, Asp, Leu, Thr, lie, or Pro; 
Xaa at position 109 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, 
or Gly. 

9. A composition of claim 8, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 



15 10 
(Met) m -Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr 

15 20 
Ser Trp Val Asn Cys Ser Xaa Xaa Xaa Asp Glu lie lie 
15 25 30 35 

Xaa His Leu Lys Xaa Pro Pro Xaa Pro Xaa Leu Asp Xaa 

40 45 50 

Xaa Asn Leu Asn Xaa Glu Asp Xaa Asp lie Leu Xaa Glu 
55 60 
2 0 Xaa Asn Leu Arg Xaa Xaa Asn Leu Xaa Xaa Phe Xaa Xaa 
65 70 75 

Ala Xaa Lys Xaa Leu Xaa Asn Ala Ser Xaa lie Glu Xaa 

80 85 
lie Leu Xaa Asn Leu Xaa Pro Cys Xaa Pro Xaa Xaa Thr 
25 90 95 100 

Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa lie Xaa Xaa Gly 
105 110 115 

Asp Trp Xaa Glu Phe Arg Xaa Lys Leu Xaa Phe Tyr Leu 
120 125 
30 Xaa Xaa Leu Glu Xaa Ala Gin Xaa Gin Gin Thr Thr Leu 
130 

Ser Leu Ala lie Phe [SEQ ID NO: 7] 

wherein m is 0 or 1; Xaa at position 18 is Asn or lie; Xaa 
35 at position 19- is Met, Ala or lie; Xaa at position 20 is 

lie, Pro or lie; Xaa at position 23 is lie, Ala or Leu; Xaa 



i 
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at position 25 is Thr or His; Xaa at position 29 is Gin, 
Arg, Val or lie; Xaa at position 32 is Leu, Ala, Asn or 
Arg; Xaa at position 34 is Leu or Ser; Xaa at position 37 
is Phe, Pro, or Ser; Xaa at position 3 8 is Asn or Ala; Xaa 
5 at position 42 is Gly, Ala, Ser, Asp or Asn; Xaa at 

position 45 is Gin, Val, or Met; Xaa at position 46 is Asp 
or Ser; Xaa at position 49 is Met, lie, Leu or Asp; Xaa at 
position 50 is Glu or Asp; Xaa at position 51 is Asn Arg or 
Ser; Xaa at position 55 is Arg, Leu, or Thr; Xaa at 

10 position 56 is Pro or Ser; Xaa at position 59 is Glu or 

Leu; Xaa at position 60 is Ala or Ser; Xaa at position 62 
is Asn, Val or Pro; Xaa at position 63 is Arg or His; Xaa 
at position 65 is Val or Ser; Xaa at position 67 is Ser, 
Asn, His or Gin; Xaa at position 69 is Gin or Glu; Xaa at 

15 position 73 is Ala or Gly; Xaa at position 76 is Ser, Ala 
or Pro; Xaa at position 79 is Lys, Arg or Ser; Xaa at 
position 82 is Leu, Glu, Val or Trp; Xaa at position 85 is 
Leu or Val; Xaa at position 87 is Leu, Ser, Tyr; Xaa at 
position 88 is Ala or Trp; Xaa at position 91 is Ala or 

2 0 Pro; Xaa at position 93 is Pro or Ser; Xaa at position 95 

is His or Thr; Xaa at position 98 is His, lie, or Thr; Xaa 
at position 100 is Lys or Arg; Xaa at position 101 is Asp, 
Ala or Met; Xaa at position 105 is Asn or Glu; Xaa at 
position 109 is Arg, Glu or Leu; Xaa at position 112 is Thr 
25 or Gin; Xaa at position 116 is Lys, Val, Trp or Ser; Xaa at 
position 117 is Thr or Ser; Xaa at position 120 is Asn, 
Gin, or His; Xaa at position 123 is Ala or Glu; with the 
proviso that from four to forty-four of the amino acids 
designated by Xaa are different from the corresponding 

3 0 amino acids of native human interleukin-3. 

10. The composition of claim 9, wherein said 
human interleukin-3 mutant polypeptide is of the Formula: 



35 1 5 10 

(Met m -Ala n ) p-Asn Cys Ser Xaa Xaa Xaa Asp Glu Xaa lie 
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15 20 
Xaa His Leu Lys Xaa Pro Pro Xaa Pro Xaa Leu Asp Xaa 

25 30 35 

Xaa Asn Leu Asn Xaa Glu Asp Xaa Xaa lie Leu Xaa Glu 



5 
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40 45 

Xaa Asn Leu Arg Xaa Xaa Asn Leu Xaa Xaa Phe Xaa Xaa 
50 55 60 

Ala Xaa Lys Xaa Leu Xaa Asn Ala Ser Xaa lie Glu Xaa 

5 65 70 75 

lie Leu Xaa Asn Xaa Xaa Pro Cys Xaa Pro Xaa Ala Thr 

80 85 

Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa lie Xaa Xaa Gly 
90 95 100 

10 Asp Trp Xaa Glu Phe Arg Xaa Lys Leu Xaa Phe Tyr Leu 
105 110 

Xaa Xaa Leu Glu Xaa Ala Gin Xaa Gin Gin [SEQ ID NO : 8 ] 



wherein m is 0 or 1 ; n is 0 or 1; p is 0 or 1 ; Xaa at 

15 position 4 is Asn or lie; Xaa at position 5 is Met, Ala or 
lie: Xaa at position 6 is lie, Pro or Leu; Xaa at position 
9 is lie, Ala or Leu; Xaa at position 11 is Thr or His; Xaa 
at position 15 is Gin, Arg, Val or lie; Xaa at position 18 
is Leu, Ala, Asn or Arg; Xaa at position 2 0 is Leu or Ser; 

20 Xaa at position 23 is Phe, Pro, or Ser; Xaa at position 24 
is Asn or Ala; Xaa at position 28 is Gly, Ala, Ser, Asp or 
Asn; Xaa at position 31 is Gin, Val, or Met; Xaa at 
position 32 is Asp or Ser; Xaa at position 35 is Met, lie 
or Asp; Xaa at position 36 is Glu or Asp; Xaa at position 

25 37 is Asn, Arg or Ser; Xaa at position 41 is Arg, Leu, or 
Thr; Xaa at position 42 is Pro or Ser; Xaa at position 45 
is Glu or Leu; Xaa at position 46 is Ala or Ser; Xaa at 
position 48 is Asn, Val or Pro; Xaa at position 49 is Arg 
or His; Xaa at position 51 is Val or Ser; Xaa at position 

3 0 53 is Ser, Asn, His or Gin; Xaa at position 55 is Gin or 
Glu; Xaa at position 59 is Ala or Gly; Xaa at position 62 
is Ser, Ala or Pro; Xaa at position 65 is Lys, Arg or Ser; 
Xaa at position 67 is Leu, Glu, or Val; Xaa at position 68 
is Leu, Glu, Val or Trp; Xaa at position 71 is Leu or Val; 

35 Xaa at position 73 is Leu, Ser or Tyr; Xaa at position 74 
is Ala or Trp; Xaa at position 77 is Ala or Pro; Xaa at 
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position 79 is Pro or Ser; Xaa at position 81 is His or 
Thr; Xaa at position 84 is His, lie, or Thr; Xaa at 
position 86 is Lys or Arg; Xaa at position 87 is Asp, Ala 
or Met; Xaa at position 91 is Asn or Glu; Xaa at position 
5 95 is Arg, Glu, Leu; Xaa at position 9 8 Thr or Gin; Xaa at 
position 102 is Lys, Val, Trp or Ser; Xaa at position 103 
is Thr or Ser; Xaa at position 106 is Asn, Gin, or His; Xaa 
at position 109 is Ala or Glu; with the proviso that from 
four to forty- four of the amino acids designated by Xaa are 
10 different from the corresponding amino acids of native (15- 
125)human interleukin-3 . 

11. The composition of claim 10, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 

15 

Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu 
Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala 
Glu Asp Val Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 

2 0 Ala lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

Ala Thr Ala Ala Pro Thr Arg His Pro lie His lie Lys Asp Gly 
Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu Asn Ala Gin Ala Gin Gin [ SEQ ID NO: 9]; 

25 Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu 

Lys Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser 
Glu Asp Met Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Ala lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

3 0 Ala Thr Ala Ala Pro Thr Arg His Pro lie His lie Lys Asp Gly 

Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO: 10] ; 



35 



Lys 
Glu 



Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu 
Val Pro Pro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn Ser 
Asp Met Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 



X O O 7" 2 5 7* X . 0.2 O S O £2 

C-2789/1 



240 



15 



Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO:! 


11] ; 










Asn Cys Ser Asn Met He Asp Glu He lie Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: 12] ; 










Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: 13] ; 









25 Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 

Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 

Glu Asp Gin Asp He Leu Met Glu Arg Asn Leu Arg Thr Pro Asn 

Leu Leu Ala Phe Val Arg Ala Val Lys His Leu Glu Asn Ala Ser 

Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

3 0 Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly 

Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 

Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO: 14]; 



35 



Lys 
Glu 



Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 
Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Asp Gin Asp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
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Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: 


15] ; 










Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: : 


16] ; 










Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 17] ; 









25 Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 

Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Glu Asp Gin Asp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

3 0 Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly 
Asp Trp Asn Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Ser 
Leu Glu His Ala Gin Glu Gin Gin [SEQ ID NO:18]; 



35 



Lys 
Glu 



Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu 
Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Asp Gin Asp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 



± O O 7 e 5 7" :I . OS O 8 O S 



C-2789/1 




242 



15 



Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 19] ; 










Asn Cys Ser Asn Met lie Asp Glu lie lie Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:20] ; 










Asn Cys Ser Asn Met lie Asp Glu lie lie Thr His Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 21] ; 









25 Asn Cys Ser He Met He Asp Glu He He His His Leu 

Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala 
Glu Asp Val Asp He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn 
Leu Glu Ser Phe Val Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 
Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

3 0 Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lys Asp Gly 
Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO: 22]; 



35 



Lys 
Glu 



Asn Cys Ser He Met He Asp Glu He He His His Leu 
Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser 
Asp Met Asp He Leu Met Glu Arg Asn Leu Arg Thr Pro Asn 
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Leu Leu Ala Phe Val 
Ala lie Glu Ser lie 
Ala Thr Ala Ala Pro 
Asp Trp Asn Glu Phe 
5 Leu Glu Asn Ala Gin 



Arg Ala Val Lys His 
Leu Lys Asn Leu Leu 
Thr Arg His Pro lie 
Arg Arg Lys Leu Thr 
Ala Gin Gin [SEQ ID 



Leu Glu Asn Ala Ser 
Pro Cys Leu Pro Leu 
His lie Lys Asp Gly 
Phe Tyr Leu Lys Thr 
NO: 23] ; 



Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu 



15 



Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


lie 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: 24] ; 








Met 


Ala 


Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 25] ; 









Met 


Ala 


Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:26] ; 









Met 


Ala 


Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 
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Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe Tyr 


Leu 


Val 


Ser 


Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 27 ] ; 









15 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO:28] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: 29] ; 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO:30] ; 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 
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Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys Asn 


Leu Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu Gin 


Pro Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro He 


He He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu Thr 


Phe Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:31] ; 









15 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 32] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 33] ; 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 34] ; 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 



He Asp Glu He He His His Leu 
Leu Asp Ser Asn Asn Leu Asn Ser 
Glu Arg Asn Leu Arg Leu Pro Asn 
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Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


lie 


Glu 


Ala 


lie 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


5 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: : 


35] ; 










Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 




Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 




Glu 


Asp 


Met 


Asp 


lie 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


10 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


lie 


Glu 


Ala 


lie 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 




Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO : 3 6 ] ; 








15 


































Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 




Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 




Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 




Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


20 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 




Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 37] ; 








25 


Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 




Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 




Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 




Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


lie 


Glu 


Ala 


lie 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


30 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 




Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:38] ; 










Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


35 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 




Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 
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Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


5 


Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:39] . 










Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 










His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 








10 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Asp 


Arg 




Asn 


Leu 


Arg 


Leu 


Ser 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 




Asn 


Leu 


Glu 


Asn 


Ala 


Ser 






















Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


15 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 




Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 40] 










Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


Ala 


He 


His 


His 


Leu 




Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Ser 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


20 


Glu 


Asp 


Met 


Ser 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 




Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


25 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


N0:41] 










Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 




Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 




Glu 


Asp 


Met 


Ser 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


30 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 




Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 




Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 




Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 




Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 42] 








35 


































Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 




Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 
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Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Asp 


Arg 


Asn 


Leu Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu Glu 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 43] 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


lie 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Val 


Ser 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 44] 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Met 


Ser 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 45] 









Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 46] and 
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Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


lie 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 47] . 















12. The composition of claim 10, wherein said human 
interleukin-3 mutant polypeptide is of the Formula: 

15 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


Leu 


He 


His 


His 


Leu 


Lys 


He 


Pro 


Pro 


Asn 


Pro 


Ser 


Leu 


Asp 


Ser 


Ala 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Val 


Ser 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 48] . 









25 

13 . The composition of claim 1-12 wherein said CSF is 
selected from the group consisting of G-CSF , Meg-CSF and GM-CSF: 

14. A mefe^iod of increasing multi-lineage 
3 0 hematopoietic cell px£dudtlon in a mammal in need thereof 
comprising administeringyasoharmaceutically effective 
amount of a human interleuKin^ mutant polypeptide of the 
Formula : \. 



35 



Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Trns^Ser Trp Val Asn 
15 10 15 
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Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 25 30 

5 \aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa Xaa 

35 40 45 

Xaa Xaay Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

50 55 60 

10 

Xaa Xaa Xaa x\a Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

65 70 75 

Xaa Xaa Xaa Xaa Xaa >Jaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
15 80 \ 85 90 

Xaa Xaa Xaa Xaa Xaa Xaa Xafe 2taa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

95 / H 100 105 

2 0 Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa\aa Xaa Xaa Xaa Xaa Xaa Xaa 

110 \ 115 120 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe 
125 130 

2 5 [SEQ IDNO:15J 



wherein 

Xaa at position 17 is Ser, Lys, Gly, Asp, Met, C^n, or 
Arg; 

30 Xaa at' position 18 is Asn, His, Leu, lie, Phe, Arg, \>r 
Gin; 

Xaa at position 19 is Met, Phe, lie, Arg, Gly, Ala, or 
Cys; 

Xaa at position 20 is lie, Cys, Gin, Glu, Arg, Pro, or 
3 5 Ala; 

Xaa at position 21 is Asp, Phe, Lys, Arg, Ala, Gly, Glu, 
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Gin, Asn, Thr, Ser or Val; 
Xaa at position 22 is Glu, Trp, Pro, Ser, Ala, His, Asp, 
Asn, Gin, Leu, Val or Gly; 
at position 23 is lie, Val, Ala, Leu, Gly, Trp, Lys , 
Phe, Leu, Ser, or Arg; 
Xaa apposition 24 is lie, Gly, Val, Arg, Ser, Phe, or 



10 



15 



20 



25 



30 



35 



Xaa at position 25 is Thr, His, Gly, Gin, Arg, Pro, or 
Ala; 

Xaa at position^ 26 is His, Thr, Phe, Gly, Arg, Ala, or 
Trp; 

Xaa at position 2l\^s Leu, Gly, Arg, Thr, Ser, or Ala; 

Xaa at position 28 is\Lys, Arg, Leu, Gin, Gly, Pro, Val or 



Trp; 

Xaa at position 29 is Gli 



Asn/ Leu, Pro, Arg, or Val; 



Xaa at position 30 is /ro, )pis, Thr, Gly, Asp, Gin, Ser, 
Leu, or Lys; 

Xaa at position 31 is \E^o,[ Asp\ Gly, Ala, Arg, Leu, or 
Gin; 

Xaa at position 32 is Leu, Val, Ar^, Gin, Asn, Gly, Ala, 
or Glu; 

Xaa at position 33 is Pro, Leu, Gin, Ala, Thr, or Glu; 

Xaa at position 34 is Leu, Val, Gly, Se\ Lys, Glu, Gin, 

Thr, Arg, Ala, Phe, lie or Met; 

Xaa at position 35 is Leu, Ala, Gly, Asn, P\o, Gin, or 

Val; 

Xaa at position 3 6 is Asp, Leu, or Val; 

Xaa at position 37 is Phe, Ser, Pro, Trp, or Ile;\ 

Xaa at position 38 is Asn, or Ala; 

Xaa at position 40 is Leu, Trp, or Arg; 

Xaa at position 41 is Asn, Cys , Arg, Leu, His, Met, 02 
Pro; 

Xaa at position 42 is Gly, Asp, Ser, Cys, Asn, Lys, Thr, 
Leu, Val, Glu, Phe, Tyr, lie, Met or Ala; 

Xaa at position 43 is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 
Cys,. Gin, Arg, Thr, Gly or Ser; 
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\ Xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, 
\ Trp, Glu, Asn, Gin, Ala or Pro; 

\aa at position 45 is Gin, Pro, Phe, Val, Met, Leu, Thr, 
\ Lys, Trp, Asp, Asn, Arg, Ser, Ala, lie, Glu or His; 
5 Xaa at position 46 is Asp, Phe, Ser, Thr, Cys , Glu, Asn, 
Gin, Lys, His, Ala, Tyr, lie, Val or Gly; 
Xaa at position 47 is lie, Gly, Val, Ser, Arg, Pro, or 
His;\ 

Xaa at position 48 is Leu, Ser, Cys, Arg, lie, His, Phe, 
10 Glu, Lys\Thr, Ala, Met, Val or Asn; 

Xaa at position £9 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; \ 

Xaa at position 50 isVGlu, Leu, Thr, Asp, Tyr, Lys, Asn, 

Ser, Ala, lie, Val, Hj^r^Phe, Met or Gin; 
15 Xaa at position 51 is AsjA Ard 'Met, Pro, Ser, Thr, or 

His; / \^ 

Xaa at position 52 is Asn, ifisy Arg, Leu, Gly, Ser, or 

Thr ; J \ 

Xaa at position 53 is Leu, Tftir, A\a, Gly, Glu, Pro, Lys, 
20 Ser, or Met; \ 

Xaa at position 54 is Arg, Asp, lie, >Ser, Val, Thr, Gin, 

Asn, Lys, His, Ala or Leu; \ 
Xaa at position 55 is Arg, Thr, Val, Ser\ Leu, or Gly; 
Xaa at position 56 is Pro, Gly, Cys, Ser, yln, Glu, Arg, 
25 His, Thr, Ala, Tyr, Phe, Leu, Val or \ys; 

Xaa at position 57 is Asn or Gly; \ 
Xaa at position 58 is Leu, Ser, Asp, Arg, Gin, \Val, or 

Cys ; \ 
Xaa at position 59 is Glu Tyr, His, Leu, Pro, or Arg; 
3 0 Xaa at position 60 is Ala, Ser, Pro, Tyr, Asn, or Tl^r; 
Xaa at position 61 is Phe, Asn, Glu, Pro, Lys, Arg, oS: 

Ser; \ 
Xaa at position 62 is Asn His, Val, Arg, Pro, Thr, Asp, 

He; 

35 Xaa at position 63 is Arg, Tyr, Trp, Lys, Ser, His, Pro, 
or Val; 
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\ Xaa at position 64 is Ala, Asn, Pro, Ser, or Lys; 

\ Xaa at position 65 is Val , Thr, Pro, His, Leu, Phe, or 
\ Ser; 

Xaa at position 66 is Lys, lie, Arg, Val, Asn, Glu, or 
5 \ Ser; 

Xaa a^t position 67 is Ser, Ala, Phe, Val, Gly, Asn, lie, 
Pro, or His; 

Xaa at position 68 is Leu, Val, Trp, Ser, lie, Phe, Thr, 
or Hik; 

10 Xaa at position 69 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, 
Gly, or Leu; 

Xaa at position 70y is Asn, Leu, Val, Trp, Pro, or Ala; 

Xaa at position 71 aSs Ala, Met, Leu, Pro, Arg, Glu, Thr, 

Gin, Trp, or Asn\ 

15 Xaa at position 72 is Se\^ G1 /^' Met ' Ala / His, Asn, Arg, 

or Asp; / \ If 

Xaa at position 73 is/Ala, Gaoi, Asp, Leu, Ser, Gly, Thr, 

or Arg; V / I \ 

Xaa at position 74 is Tie, liet, NThr, Pro, Arg, Gly, Ala; 

2 0 Xaa at position 75 is Glu, Lysr^Glyv Asp, Pro, Trp, Arg, 

Ser, Gin, or Leu; \ 

Xaa at position 76 is Ser, Val, Ala, AsV Trp, Glu, Pro, 

Gly, or Asp; \ 

Xaa at position 77 is lie, Ser, Arg, Thr, oX Leu; 

25 Xaa at position 78 is Leu, Ala, Ser, Glu, Phe\ Gly, or 

Arg ; \ 

Xaa at position 79 is Lys, Thr, Asn, Met, Arg, Ilev Gly, 

or Asp; \ 

Xaa at position 80 is Asn, Trp, Val, Gly, Thr, Leu, GJ^u, 

3 0 or Arg; \ 

Xaa at position 81 is Leu, Gin, Gly, Ala, Trp, Arg, Val, 
or Lys ; 

Xaa at position 82 is Leu, Gin, Lys, Trp, Arg, Asp, Glu, 

Asn, His, Thr, Ser, Ala, Tyr, Phe, lie, Met or Val; 

3 5 Xaa at position 83 is Pro, Ala, Thr, Trp, Arg, or Met; 

Xaa at position 84 is Cys , Glu, Gly, Arg, Met, or Val; 
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Xaa at position 85 is Leu, Asn, Val, or Gin; 

(aa at position 86 is Pro, Cys , Arg, Ala, or Lys ; 

at position 87 is Leu, Ser, Trp, or Gly; 

Xaa\at position 88 is Ala, Lys, Arg, Val, or Trp; 

Xaa aK position 89 is Thr, Asp, Cys, Leu, Val, Glu, His, 
Asji, or Ser; 

Xaa at position 9 0 is Ala, Pro, Ser, Thr, Gly, Asp, lie, 
or Met 

Xaa at position 91 is Ala, Pro, Ser, Thr, Phe, Leu, Asp, 



or His; 
Xaa at position 

Gly, lie or 



is Pro, Phe, Arg, Ser, Lys, His, Ala, 
2u; 



Xaa at position 93 is^ Thr, Asp, Ser, Asn, Pro, Ala, Leu, 
or Arg; 



Xaa at position 94 is 

Lys , His , Ala, 
Xaa at position 95 i 

Thr, Asn, Lys , 
Xaa at position 96 is 
Xaa at position 97 is lie, Val, 



His, 



[Ser, 



Ser, Glu, Leu, Val, Gin, 

n, Pro, Arg, Val, Leu, Gly, 

Trp, Phe, lie, or Tyr; 

L Tyr, Gly, lie, or Thr; 

s, Ala, or Asn; 



Xaa at position 98 is His, lie, Asn\ Leu, Asp, Ala, Thr, 

Glu, Gin, Ser, Phe, Met, Val, kys , Arg, Tyr or Pro; 

Xaa at position 99 is lie, Leu, Arg, A^, Val, Pro, Gin, 

Gly, Ser, Phe, or His; 

Xaa at position 100 is Lys, Tyr, Leu, His,\Arg, lie, Ser, 
Gin, or Pro; 

Xaa at position 101 is Asp, Pro, Met, Lys, His\ Thr, Val, 

Tyr, Glu, Asn, Ser, Ala, Gly, lie, Leu, or\Gln; 

Xaa at position 102 is Gly, Leu, Glu, Lys, Ser, T$gr, or 
Pro; 

Xaa at position 103 is Asp, or Ser; 

Xaa at position 104 is Trp, Val, Cys, Tyr, Thr, Met, 

Leu, Gin, Lys, Ala, Phe, or Gly; 

Xaa at position 105 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 

Tyr, Leu, Lys, lie, Asp, or His; 

Xaa at position 106 is Glu, Ser, Ala, Lys, Thr, lie, Gly, 
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or Pro ; 

X^a at position 108 is Arg, Lys, Asp, Leu, Thr, lie, Gin, 

His, Ser, Ala or Pro; 
Xaa \t position 109 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, 
Gly; 

Xaa at position 110 is Lys, Ala, Asn, Thr, Leu, Arg, Gin, 

His\ Glu, Ser, Ala, or Trp; 
Xaa at position 111 is Leu, lie, Arg, Asp, or Met; 
Xaa at position 112 is Thr, Val , Gin, Tyr, Glu, His, Ser, 
10 or Phe; 

Xaa at position l\3 is Phe, Ser, Cys , His, Gly, Trp, Tyr, 

Asp, Lys, Leu\ lie, Val or Asn; 
Xaa at position 114 aSs Tyr, Cys, His, Ser, Trp, Arg, or 
Leu; 

15 Xaa at position 115 is L^u, Asn, Val, Pro, Arg, Ala, His, 
Thr, Trp, or Met; 
Xaa at position 116 is Lys, 
Glu, Arg, Trp, S 
lie; 

2 0 Xaa at position 117 is\Thr 
Pro; 

Xaa at position 118 is Leu, Ser, Ala, Glu, Cys, Asp, 

or Tyr; 

Xaa at position 119 is Glu, Ser, Lys, PrNo, Leu, Thr, Tyr, 
2 5 or Arg; 

Xaa at position 120 is Asn, Ala, Pro, Leu, ^is, Val, or 
Gln; 

Xaa at position 121 is Ala, Ser, lie, Asn, Pro \ Lys , Asp, 
or Gly; 

30 Xaa at position 122 is Gin, Ser, Met, Trp, Arg, Ph\, Pro, 
His, lie, Tyr, or Cys; 
Xaa at position 123 is Ala, Met, Glu, His, Ser, Pro, *fyr , 
or Leu; 



Asn\ 



'Sei 



Thr, Met, Asp, Val, 
is, Ala, Tyr, Phe, Gin, or 

sn, lie, Trp, Lys, or 



3 5 and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 
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can be deleted from the N-terminus and/or from 1 to 15 
amino acids can be deleted from the C-terminus; and wherein 
from 4 to 44 of the amino acids designated by Xaa are 
^different from the corresponding amino acids of native (1- 
±\3) human interleukin-3 ; and 

a colony stimulating factor selected from the group 
consisting of GM-CSF, CSF-1, G-CSF, Meg-CSF (more recently 
referred to as c-mpl ligand) , M-CSF, erythropoietin (EPO) , 
IL-1, IL^4, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL- 
11, IL-12, NlL-13 , LIF, flt3/flk2, human growth hormone, B- 
cell growth ractor, B-cell differentiation factor, 
eosinophil differentiation factor and stem cell factor 
(SCF) . 



15 



20 



15. A method\pf increasing multi-lineage 
hematopoietic cell proc^uction^-in^a mammal in need thereof 
comprising administering\^ pharmac qai tically effective 
amount of human interleuki\i-3 mutant polypeptide of the 
Formula : 



Ala Pro Met Thr Gin 
1 5 



jeu Lys Thr Ser Trp Val Asn 
10 15 



25 



Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xa^a Xaa Leu Lys Xaa Xaa 

20 25\ 30 



Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu AsnyXaa Glu Xaa Xaa 

35 40 \ 45 

3 0 Xaa lie Leu Met Xaa Xaa Asn Leu Xaa Xaa Xaa Asn L^u Glu Xaa 

50 55 \ 60 



35 



Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Ile\Glu 

65 70 

Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Cys Xaa Pro Xaa Xaa Thr Ala 



/I 
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Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Asp Xaa Xaa 

95 100 105 

X^a Phe Xaa Xaa Lys Leu Xaa Phe Xaa Xaa Xaa Xaa Leu Glu Xaa 
110 115 120 

Xaa Xaa\Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe 
125 130 

[SEQ ID NO:' 



wherein 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Glu; 

Xaa at position 
Xaa at position 

Gin, Glu, 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 

Leu, Met, 
Xaa at position 
Xaa at position 



l\ is Ser, Gly, Asp, Met, or Gin; 

18 \s Asn, His, or lie; 

19 is\Met or lie; 
21 is A\p or Glu; 

23 is Ile)jQ Ala, \eu, or Gly; 

24 is Iyle, or Leu; 

25 is /Thr, HpSs , Gin, or Ala; 

26 is [ His 
is V *C Asn, 6r Val; 

3 0 is Pro, G^y, orVsin; 

31 is Pro, AspN^Gly^or Gin; 

32 is Leu, Arg, Gin, A\n, Gly, Ala, or 

33 is Pro or Glu; 

34 is Leu, Val, Gly, Ser, Ly\, Ala, Arg, 
lie, Phe, Thr or Met; 

3 5 is Leu, Ala, Asn, Pro, Gin, oi\ Val ; 
37 is Phe, Ser, Pro, or Trp; 
3 8 is Asn or Ala; 

42 is Gly, Asp, Ser, Cys , Ala, Asn, Il£ 
Tyr or Arg ; 

44 is Asp or Glu; 

45 is Gin, Val, Met, Leu, Thr, Ala, Asn, 
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\ 



Glu, Ser or Lys; 
Xaa at position 46 is Asp, Phe, Ser, Thr, Ala, Asn Gin, 



\ 



X. 
Xa 



Glu, His, lie, Lys, Tyr, Val or Cys; 

a at position 50 is Glu, Ala, Asn, Ser or Asp; 

at position 51 is Asn, Arg, Met, Pro, Ser, Thr, or 
His; 

Xaa at ^position 54 is Arg or Ala; 

Xaa at position 55 is Arg, Thr, Val, Leu, or Gly; 

Xaa at position 56 is Pro, Gly, Ser, Gin, Ala, Arg, Asn, 

Glu, Leu, Thr, Val or Lys; 



Xaa 


at 


positioii 


60 


is 


Ala 


or Ser; 


Xaa 


at 


position 


\62 


is 


Asn, 


Pro, Thr, or lie; 


Xaa 


at 


position 


6 \ 


is 


Arg 


or Lys; 


Xaa 


at 


position 


64 


X s 


Ala 


or Asn; 


Xaa 


at 


position 


65 


is\ 


Val 


or Thr; 


Xaa 


at 


position 


66 


is 


Bys 


or Arg; 


Xaa 


at 


position 


67 


is 


SeW 


Phe/Nor His; 


Xaa 


at 


position 


68 


is 


Zleu, 


\lle, Phe, or His; 


Xaa 


at 


position 


69 


is/ 


Gin, 


/jVia, Pro, Thr, Glu, 



Gly; 



Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 



at 


position 


71 


is 


at 


position 


72 


is 


at 


position 


73 


is 


at 


position 


76 


is 


Gly; 






at 


position 


77 


is 


at 


position 


79 


is 


Gly, or Asp; 




at 


position 


80 


is 


at 


position 


82 


is 


Glu, His, 


lie, ] 


at 


position 


83 


is 


at 


position 


85 


is 


at 


position 


87 


is 


at 


position 


88 


is 


at 


position 


91 


is 



Pro, \>r Arg; 

u, AB£j, or Asp; 




?t, Arg, lie, 
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Xaa 

OCaa 

Xaa 
Xaa 
Xaa 

Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 
Xaa 

Xaa 

Xaa 



at position 93 is Thr, Asp, Ser, Pro, Ala, Leu, or 
Arg; 

at position .95 is His, Pro, Arg, Val, Leu, Gly, Asn, 

Phe, Ser or Thr; 
it position 96 is Pro or Tyr; 
at\position 97 is lie or Val; 

at position 98 is His, lie, Asn, Leu, Ala, Thr, Leu, 

Arg A Gin, Leu, Lys , Met, Ser, Tyr, Val or Pro; 
at position 99 is lie, Leu, or Val; 

at positicm 100 is Lys, Arg, lie, Gin, Pro, or Ser; 
at position \01 is Asp, Pro, Met, Lys, His, Thr, Pro, 

Asn, lie, Leta or Tyr; 
at position 104 \ N s Trp or Leu; 

at position 105 is\Asn, Pro, Ala, Ser, Trp, Gin, Tyr, 
Leu, Lys, lie, Asp\ or_ 



at position 106 is Gl 
at position 108 is 



Gly; 



S^rp, Ser, Ala, His, 



rg, /A*La, or Ser; 

at position 109 is /Arg^f Thi\, Glu, Leu, or Ser; 

at position 112 is VJTttr , [ Val , \pr Gin; 

at position 114 is Tyr <\r Trp; 

at position 115 is Leu 

at position 116 is Lys, Thr,"" Val, 

Met, Phe, Tyr or lie; 

at position 117 is Thr or Ser; 

at position 120 is Asn, Pro, Leu, His, Vhl , or Gin; 

at position 121 is Ala, Ser, lie, Asn, Pro\Asp, or 
Gly; 

at position 122 is Gin, Ser, Met, Trp, Arg, Pha^, Pro, 

His, lie, Tyr, or Cys; 

at position 123 is Ala, Met, Glu, His, Ser, Pro, 

or Leu; 



35 



and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 
can be deleted from the N-terminus and/or from 1 to 15 
amino acids can be deleted from the C-terminus; and wherein 
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from 4 to 3 5 of the amino acids designated by Xaa are 
different from the corresponding amino acids of native (1- 
53) human interleukin-3 ; and 



5 \ A pharmaceutically effective amount of a colony stimulating 

facopr . 

b£ . The method of claim 15, wherein said human 

interleu\in-3 mutant polypeptide is of the Formula: 

10 

Ala Pro Met \hr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val Asn 
1 \ 5 10 15 

Cys Xaa Xaa Met 11^ Asp Glu Xaa lie Xaa Xaa Leu Lys Xaa Xaa 
15 20\ 25 30 



Pro Xaa Pro Xaa Xaa Asp^ 

35 



Xaa Asn Leu Asn Xaa Glu Asp Xaa 
40 45 



2 0 Xaa lie Leu Met Xaa Xaa 

50 



25 



sn 



u Arg Xaa Xaa Asn Leu Glu Ala 
55 60 



Phe Xaa Arg Xaa Xaa Lys Xaa 

65 



Xak Xa > 



Asn Ala Ser Ala lie Glu 
?0 75 



Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cys Leu vro Xaa Xaa Thr Ala 

80 85 \ 90 

Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa G^y Asp Trp Xaa 

3 0 95 100 \ 105 



Glu Phe Xaa Xaa Lys Leu Xaa Phe Tyr Leu Xaa Xaa LeuVjlu Xaa 
110 115 \ 120 



3 5 Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phe 

125 130 

[SEQ ID NO: 3] 
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wherein 

Xaa at position 17 is Ser, Gly, Asp, or Gin; 

Xaa at position 18 is Asn, His, or lie; 

Xaa at position 23 is lie, Ala, Leu, or Gly; 

£aa at position 25 is Thr, His, or Gin; 

Xaa at position 26 is His or Ala; 

Xaa Vt position 29 is Gin or Asn; 

Xaa a&v position 3 0 is Pro or Gly; 

Xaa at ptosition 32 is Leu, Arg, Asn, or Ala; 

Xaa at position 3 4 is Leu, Val , Ser, Ala, Arg, Gin, Glu, 

lie, P^e, Thr, or Met; 

Xaa at position. 35 is Leu, Ala, Asn, or Pro; 

Xaa at position 3y8 is Asn or Ala; 

Xaa at position 42\^_s Gly, Asp, Ser, Ala, Asn, lie, Leu, 
Met, Tyr or 

Xaa at position 45 is &J.n, Val, Met, Leu, Ala, Asn, Glu, 
or Lys ; 



Xaa at position 46 is Asp, 
or Thr; 

Xaa at position 50 is Glu/ Asn 

Xaa at position 51 is AsiJ/ A^g, F&o 

Xaa at position 55 is ArgY - 1 eu , o 

Xaa at position 56 is Pro, Gly, Ser 
Gin; 



er, Gin, Glu, His, Val 



r or Asp; 

, Thr, or His; 

a, Asn, Val, Leu or 



Xaa 


at 


position 


62 


is 


Asn, 


Pro, or T 


Xaa 


at 


position 


64 


is 


Ala 


or Asn; 


Xaa 


at 


position 


65 


is 


Val 


or Thr; 


Xaa 


at 


position 


67 


is 


Ser 


or Phe ; 


Xaa 


at 


position 


68 


is 


Leu 


or Phe; 


Xaa 


at 


position 


69 


is 


Gin, 


Ala, Glu, 


Xaa 


at 


position 


76 


is 


Ser, 


Val, Asn, 


Xaa 


at 


position 


77 


is 


He 


or Leu ; 


Xaa 


at 


position 


79 


is 


Lys, 


Gly, Asn, 




Gly; 










Xaa 


at 


position 


80 


is 


Asn, 


Gly, Glu, 
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Xaa at position 
His, Met, 
Xaa at position 
Xaa at position 
Caa at position 
Xaa at position 
Xaa\at position 

.Thr ; 
Xaa at position 
10 Lys\ Met, 

Xaa at position 
Xaa at position 
Xaa at positions 
Asn, lie, 
15 Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
20 or lie; 

Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
25 or Tyr; 

Xaa at position 



82 is Leu, Gin, Trp, Arg, Asp, Asn, Glu, 
Phe, Ser, Thr, Tyr or Val; 

87 is Leu or Ser; 

88 is Ala or Trp; 
91 is Ala or Pro; 

93 is Thr, Asp, or Ala; 

95 is His, Pro, Arg, Val, Gly, Asn, Ser or 

98 is His, lie, Asn, Ala, Thr, Gin, Glu, 
Ser, Tyr, Val or Leu; 

99 is lie or Leu; 

100 is Lys or Arg; 

101 is Asp, Pro, Met, Lys, Thr, His, Pro, 
Lteu or Tyr; 

105\is Asn, Pro, Ser, lie or Asp; 

108 ite Arg, Ala, or Ser; 

109 is\^rg, Thr, Glu, Leu, or Ser; 
112 is TnV or Gin; 

116 is Lys\ya^] Tr^, Ala, His, Phe, Tyr 

117 is Th£ c r: / S£ r 

12 0 is Asti/ ?ro,Y\Leu, His, Val, or Gin; 

121 is Ala, Ser, \£\ e ' Pro, or Asp; 

122 is Gin, Met, T\p\ Phe, Pro, His, lie, 

123 is Ala, Met, Glu, Ser, or Leu; 



and which can additionally have Met- preceding the amino 
acid in position 1; and wherein from 1 to 14 amino acids 

3 0 can be deleted from the N-terminus and/or from \ to 15 

amino acids can be deleted from the Oterminus; aVd wherein 
from 4 to 44 of the amino acids designated by Xaa are 
different from the corresponding amino acids of native (1- 
133) human interleukin-3 : and 

3 5 a colony stimulating factor selected from the grou^i 

consisting of GM-CSF, CSF-1, G-CSF, Meg-CSF (more recently 
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referred to as c-mpl ligand) , M-CSF, erythropoietin (EPO) , 
IL-1, IL-4, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL- 
11, IL-12, IL-13, LIF, flt3/flk2, human growth hormone, B- 
cell growth factor, B-cell differentiation factor, 
^eosinophil differentiation factor and stem cell factor 
3CF) . 



10 



15 



20 



25 



30 



17. The method of claim 16, wherein said human 
inter3Seukin-3 mutant polypeptide is of the Formula: 

Xaa at position 42 is Gly, Asp, Ser, lie, Leu, Met, Tyr, 
or Ar&; 

Xaa at position 45 is Gin, Val , Met or Asn; 
Xaa at position\46 is Asp, Ser, Gin, His or Val; 
Xaa at position 5vQ is Glu or Asp; 
Xaa at position 5l\is Asn, Pro or Thr; 
Xaa at position 62 Asn or Pro; 
Xaa at position 76 is ^r, or Pro; 

Xaa at position 82 is/Le\, Trp, Asp, Asn Glu, His, Phe, 

Ser or Tyr; 
Xaa at position 95 i£ His 
Xaa at position 98 i^ Hi> 

Ser, Tyr or Val ; 
Xaa at position 100 is Lys or\Arg 

Xaa at position 101 is Asp, Pro, Hi\, Asn, lie or Leu; 
Xaa at position 105 is Asn, or Pro; 
Xaa at position 108 is Arg, Ala, or Se 

Xaa at position 116 is Lys, Val, Trp, Al\, His, Phe, or 
Tyr ; 

Xaa at position 121 is Ala, or lie; 
Xaa at position 122 is Gin, or lie; and 
Xaa at position 123 is Ala, Met or Glu. 



Arg, Thr, Asn or Ser; 
Ile\ Leu, Ala, Gin, Lys, Met, 



18. A method of increasing multi-lineage hematopoietic cell 
3 5 production in a mammal in need thereof comprising administering a 
pharmaceutically effective amount of a human interleuk\n-3 mutant 



± o o y 2 5 7' JL - o e o 
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polypeptide of the Formula: 

Asn Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

5 10 15 

w Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa 
20 25 30 

Xaa Xaa \Caa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
10 \ 35 40 45 

Xaa Xaa Xaa X^a Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

50 55 60 




30 



35 



wherein 

Xaa at position 3 is Ser, Lys , Gly, Asp, M^t, Gin, or Arg; 

Xaa at position 4 is Asn, His, Leu, lie, Phe\ Arg, or Gin; 

Xaa at position 5 is Met, Phe, lie, Arg, Gly, Via, or Cys; 

Xaa at position 6 is lie, Cys, Gin, Glu, Arg, Pro, or Ala; 

Xaa at position 7 is Asp, Phe, Lys, Arg, Ala, Gly,\Glu, 

Gin, Asn, Thr, Ser or Val; 

Xaa at position 8 is Glu, Trp, Pro, Ser, Ala, His, As* 

Asn, Gin, Leu, Val, or Gly; 

Xaa at position 9 is lie, Val, Ala, Leu, Gly, Trp, Lys, 
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V Phe, Leu, Ser, or Arg; 

\Xaa at position 10 is lie, Gly, Val, Arg, Ser, Phe, or 
\ Leu ; 

Xak at position 11 is Thr, His, Gly, Gin, Arg, Pro, or 
5 \ Ala; 

Xaa at\position 12 is His, Thr, Phe, Gly, Arg, Ala, or 
TrV- 

Xaa at position 13 is Leu, Gly, Arg, Thr, Ser, or Ala; 

Xaa at position 14 is Lys , Arg, Leu, Gin, Gly, Pro, Val or 
10 Trp; \ 

Xaa at position\15 is Gin, Asn, Leu, Pro, Arg, or Val; 

Xaa at position ley is Pro, His, Thr, Gly, Asp, Gin, Ser, 
Leu, or Lys; \ 

Xaa at position 17 isNPro, Asp, Gly, Ala, Arg, Leu, or 
15 Gin; \ 

Xaa at position 18 is Leu\ Val , 
or Glu; \X 

Xaa at position 19 is Pro, /Le 

Xaa at position 20 is Leu,/ Val 
20 Thr, Arg, Ala, Phe,/lley 

Xaa at position 21 is Leul Ala,\ 
Val; 

Xaa at position 22 is Asp, Leu, or Val ;\ 
Xaa at position 23 is Phe, Ser, Pro, Trp,\or lie; 
25 Xaa at position 24 is Asn, or Ala; 

Xaa at position 26 is Leu, Trp, or Arg; 

Xaa at position 27 is Asn, Cys , Arg, Leu, His, \ Met, Pro; 
Xaa at position 28 is Gly, Asp, Ser, Cys, Ala, Lys, Asn, 

Thr, Leu, Val, Glu, Phe, Tyr, lie or Met; 
30 Xaa at position 29 is Glu, Asn, Tyr, Leu, Phe, Asp, \Qa, 

Cys, Gin, Arg, Thr, Gly or Ser; 
Xaa at position 30 is Asp, Ser, Leu, Arg, Lys, Thr, Met,' 

Trp, Glu, Asn, Gin, Ala or Pro; 
Xaa at position 31 is Gin, Pro, Phe, Val, Met, Leu, Thr, 
3 5 Lys, Asp, Asn, Arg, Ser, Ala, lie, Glu, His or Trp; 

Xaa at position 32 is Asp, Phe, Ser, Thr, Cys, Glu, Asn, 



r, Gin, Asn, Gly, Ala, 

Gin, Ala, Thr, or Glu; 

\Gly, Ser, Lys, Glu, Gin, 
r P^et ; 

Gly\ Asn, Pro, Gin, or 
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Gin, Lys, His, Ala, Tyr, lie, Val or Gly; 

Xaa at position 33 is lie, Gly, Val, Ser, Arg, Pro, or 
His; 

(aa at position 34 is Leu, Ser, Cys, Arg, lie, His, Phe, 

Glu, Lys, Thr, Ala, Met, Val or Asn; 

Xaa\at position 35 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; 

Xaa atNnosition 36 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 

Seiv Ala, lie, Val, His, Phe, Met or Gin; 

Xaa at pos\tion 37 is Asn, Arg, Met, Pro, Ser, Thr, or 
His; 

Xaa at positio^ 38 is Asn, His, Arg, Leu, Gly, Ser, or 
Thr; 

Xaa at position 3§L is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 

Ser, Met, or; N 

Xaa at position 40 i s\Ar Q^-Asp^ lie, Ser, Val, Thr, Gin, 

Asn, Lys, His, Aife. or Leu; 



r, Val, Ser, Leu, or Gly; 
Pro, ^ly, Cys, Ser, Gin, Glu, Arg, 
Leu, Val or Lys; 

Arg, Gin, Val , or 



Xaa at position 41 is 

Xaa at position 42 is 

His, Thr, Ala, Tyr, 

Xaa at position 43 is\Asn/o|r G] 

Xaa at position 44 is Ce~u, per, 

Cys; 

Xaa at position 45 is Glu Tyr,^Ris, W, Pro, or Arg; 

Xaa at position 46 is Ala, Ser, Pro, TVr, Asn, or Thr; 

Xaa at position 47 is Phe, Asn, Glu, Pro\ Lys, Arg, or 
Ser; 

Xaa at position 48 is Asn, His, Val, Arg, Pr^>, Thr, Asp, 
or lie; 

Xaa at position 49 is Arg, Tyr, Trp, Lys, Ser, f^is, Pro, 
or Val ; 

Xaa at position 50 is Ala, Asn, Pro, Ser, or Lys; 

Xaa at position 51 is Val, Thr, Pro, His, Leu, Phe, 
Ser; 

Xaa at position 52 is Lys, lie, Arg, Val, Asn, Glu, or 
Ser; 
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Xaa at position 53 is Ser, Ala, Phe, Val, Gly, Asn, lie, 
V Pro, or His; 

Xaa at position 54 is Leu, Val, Trp, Ser, lie, Phe, Thr, 
\ or His; 

Xaa Vt position 55 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, 
\siy, or Leu; 

Xaa at position 56 is Asn, Leu, Val, Trp, Pro, or Ala; 

Xaa at position 57 is Ala, Met, Leu, Pro, Arg, Glu, Thr, 

Gin, Yrp, or Asn; 

Xaa at position 58 is Ser, Glu, Met, Ala, His, Asn, Arg, 

or Asp; \ 

Xaa at position 53 is Ala, Glu, Asp, Leu, Ser, Gly, Thr, 
or Arg; \ 

Xaa at position 60 ite lie, Met, Thr, Pro, Arg, Gly, Ala; 

Xaa at position 61 is\31u, Lys, Gly, Asp, Pro, Trp, Arg, 

Ser, Gin, or Leu; \ 

Xaa at position 62 is Ser VVal , A^a, Asn, Trp, Glu, Pro, 

Gly, or Asp; / \ / 



Arg, Thr, or Leu; 
.Ser, Glu, Phe, Gly, or 

GI3X Asn, Met, Arg, lie, 



Xaa at position 63 is I]Je, 
Xaa at position 64 is Leu, 
Arg; 

Xaa at position 65 is Lys, Thr,\ 
or Asp; 

Xaa at position 66 is Asn, Trp, Val, Gly, Thr, Leu, Glu, 
or Arg; 

Xaa at position 67 is Leu, Gin, Gly, Ala, \rp, Arg, Val, 
or Lys ; 



Xaa 


at 


position 


68 


is 


Leu , 


Gin, 


Lys, 


Trp , Arg ,V Asp , 


Glu, 




Asn, His, 


Thr, 


Ser, 


Ala, 


Tyr , 


Phe, lie, Mk or Val 


Xaa 


at 


position 


69 


is 


Pro, 


Ala, 


Thr, 


Trp, Arg, orVtf 


et; 


Xaa 


at 


position 


70 


is 


Cys, 


Glu, 


Gly, 


Arg, Met, or V 


V ; 


Xaa 


at 


position 


71 


is 


Leu , 


Asn, 


Val, 


or Gin; 




Xaa 


at 


position 


72 


is 


Pro , 


Cys, 


Arg, 


Ala, or Lys; 




Xaa 


at 


position 


73 


is 


Leu, 


Ser, 


Trp, 


or Gly; 




Xaa 


at 


position 


74 


is 


Ala, 


Lys, 


Arg, 


Val, or Trp; 




Xaa 


at 


position 


75 


is 


Thr, 


Asp, 


Cys, 


Leu, Val, Glu, 


His, 
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Asn, or Ser; 

Xaa at position 76 is Ala, Pro, Ser, Thr, Gly, Asp, lie, 
or Met; 

$aa at position 77 is Ala, Pro, Ser, Thr, Phe, Leu, Asp, 
or His; 

Xaa a>£ position 78 is Pro, Phe, Arg, Ser, Lys, His, Ala, 

Ly, lie or Leu; 
Xaa at position 7 9 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, 
or ArKj; 

10 Xaa at positiWi 80 is Arg, lie, Ser, Glu, Leu, Val , Gin, 
Lys, His, \Ala or Pro; 
Xaa at position 8\ is His, Gin, Pro, Arg, Val, Leu, Gly, 

Thr, Asn, Lys/vSer, Ala, Trp, Phe, lie or Tyr; 
Xaa at position 82 is\ro, Lys, Tyr, Gly, lie, or Thr; 
15 Xaa at position 83 is l£e, Val, Lys, Ala, or Asn; 

Xaa at position 84 is HisXlle, Asn, Leu, Asp, Ala, Thr, 

Glu, Gin, Ser, Phe, Me\^^7a±x Lys, Arg, Tyr or Pro; 
Xaa at position 85 is lie, lfeu\ Arg, Asp, Val, Pro, Gin, 
Gly, Ser, Phe, or Hi^ 

2 0 Xaa at position 86 is Lys,/ Tyry 

Gin, Pro; 

Xaa at position 87 is Asp, Pro, ket, L^, His, Thr, Val, 

Tyr, Glu, Asn, Ser, Ala, Glyv Ile,\.eu or Gin; 
Xaa at position 88 is Gly, Leu, Glu, Lys, &er, Tyr, or 
25 Pro; 

Xaa at position 89 is Asp, or Ser; 

Xaa at position 90 is Trp, Val, Cys, Tyr, Thr, Me\£, Pro, 

Leu, Gin, Lys, Ala, Phe, or Gly; 
Xaa at position 91 is Asn, Pro, Ala, Phe, Ser, Trp, &}.n, 

3 0 Tyr, Leu, Lys, lie, Asp, or His; 

Xaa at position 92 is Glu, Ser, Ala, Lys, Thr, lie, Gly, 
or Pro ; 

Xaa at position 94 is Arg, Lys, Asp, Leu, Thr, lie, Gin, 
His, Ser, Ala, or Pro; 
35 Xaa at position 95 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, 
or Gly; 



Leuy His, Arg, lie, Ser, 
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Xaa at position 9 6 is Lys , Asn, Thr, Leu, Gin, Arg, 

His, Glu, Ser, Ala or Trp; 

Xaa at position 97 is Leu, lie, Arg, Asp, or Met; 

Caa at position 98 is Thr, Val, Gin, Tyr, Glu, His, Ser, 
or Phe ; 

Xaa\at position 99 is Phe, Ser, Cys , His, Gly, Trp, Tyr, 

\Asp, Lys, Leu, lie, Val or Asn; 

Xaa at position 100 is Tyr, Cys, His, Ser, Trp, Arg, or 
Leu\ 

10 Xaa at posi^on 101 is Leu, Asn, Val, Pro, Arg, Ala, His, 

Thr, Tr\, or Met; 
Xaa at position\l02 is Lys, Leu, Pro, Thr, Met, Asp, Val, 

Glu, Arg, T\p, Ser, Asn, His, Ala, Tyr, Phe, Gin, or 
lie; 

15 Xaa at position 103 i\ Thr, Ser, Asn, lie, Trp, Lys, or 
Pro; 

Xaa at position 104 is Le\, Ser, Pro, Ala, Glu, Cys, Asp, 
or Tyr; 

Xaa at position 105 is Glu,/ ^r, y Lys, Pro, Leu, Thr, Tyr, 
20 or Arg; 

Xaa at position 106 is Asifi, Al^J ^o, Leu, His, Val, or 
Gin; 

Xaa at position 107 is Ala, Ser, \jle,\^.sn, Pro, Lys, Asp, 
or Gly; 

25 Xaa at position 10 8 is Gin, Ser, Met, Trp\ Arg, Phe, Pro, 

His, lie, Tyr, or Cys; 

Xaa at position 109 is Ala, Met, Glu, His, Se\, Pro, Tyr, 
or Leu; 



3 0 and which can additionally have Met- or Met-Ala- preceding 
the amino acid in position 1; and wherein from 4 to 4\ of 
the amino acids designated by Xaa are different from t 
corresponding native amino acids of (1-13 3) human 
interleukin-3 ; and 

35 A pharmaceutically effective amount of a colony 

stimulating factor. 



1. 0 O 7' E5 5 7 :l . O 5 O 8 O 5 
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19. The method of claim 18, wherein said human 

interleukin-3 mutant polypeptide is of the Formula: 

5 A9n Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lys Xaa 
l\5 10 15 

Xaa Xaa\Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xaa Glu Xaa 

20 25 30 

10 

Xaa Xaa lie l\u Met Xaa Xaa Asn Leu Xaa Xaa Xaa Asn Leu Glu 

35 40 45 

Xaa Phe Xaa Xaa Xaa\caa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa lie 
15 50 \ 55 60 

Glu Xaa Xaa Leu Xaa Xaa Leoi Xaa Xaa Cys Xaa Pro Xaa Xaa Thr 

65 \ 70 75 



2 0 Ala Xaa Pro Xaa Arg Xaa Xaa 

80 



Xaa Xaa Xaa Gly Asp Xaa 
85 90 



25 



Xaa Xaa Phe Xaa Xaa Lys Leu 

95 



Phe Xak Xaa Xaa Xaa Leu Glu 
lOOYv 105 



Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 5] 
110 



wherein 

3 0 Xaa at position 3 is Ser, Gly, Asp, Met, or Gin; 

Xaa at position 4 is Asn, His, or lie; 

Xaa at position 5 is Met or lie; 

Xaa at position 7 is Asp or Glu; 

Xaa at position 9 is lie, Ala, Leu, or Gly; 

35 Xaa at position 10 is lie, Val, or Leu; 

Xaa at position 11 is Thr, His, Gin, or Ala; 
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Xaa 


at position 


12 


is 


His 


or Ala; 


Xaa 


at position 


15 


is 


Gin, 


Asn, or Val; 


Xaa 


at position 


16 


is 


Pro, 


Gly, or Gin; 


SXaa 


at position 


17 


is 


Pro, 


Asp, Gly, or Gln; 


X^a 


at position 


18 


is 


Leu, 


Arg, Gin, Asn, Gly, 



Glu; 

Xaa aK position 19 is Pro or Glu; 
Xaa at jsosition 20 is Leu, Val, Gly, Ser, Lys , Ala, Arg, 
Gli\ Glu, lie, Phe, Thr or Met; 
10 Xaa at position 21 is Leu, Ala, Asn, Pro, Gin, or Val; 
Xaa at position 23 is Phe, Ser, Pro, or Trp; 
Xaa at position^ 24 is Asn or Ala; 

Xaa at position a£ is Gly, Asp, Ser, Cys , Ala, Asn, lie, 
Leu, Met Tyr\pr Arg; 
15 Xaa at position 30 isvAsp or Glu; 

Xaa at position 31 is G^.n, Val, Met, Leu, Thr, Ala, Asn, 
Glu, Ser or Lys; 

Se^, Thr, Ala, Asn, Gin, 
Vjal br Cys; 

sn, Ser or Asp; 
et, Pro, Ser, Thr, or 





Xaa 


at 


position 


32 






Glu, His, 


lie 


20 


Xaa 


at 


position 


36 




Xaa 


at 


position 


37 






His; 






Xaa 


at 


position 


40 . 




Xaa 


at 


position 


41 . 


25 


Xaa 


at 


position 


42 . 






Glu, Leu, 


Thr 




Xaa 


at 


position 


46 




Xaa 


at 


position 


48 




Xaa 


at 


position 


49 : 


30 


Xaa 


at 


position 


50 : 




Xaa 


at 


position 


51 ; 




Xaa 


at 


position 


52 : 




Xaa 


at 


position 


53 ; 




Xaa 


at 


position 


54 : 


35 


Xaa 


at 


position 


55 : 



Gly; 
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Xaa at position 57 is Ala, Pro, or Arg; 

Xaa at position 58 is Ser, Glu, Arg, or Asp; 

(aa at position 59 is Ala or Leu; 

Xa^a at position 62 is Ser, Val , Ala, Asn, Glu, Pro, or 
Gly; 

Xaa aK position 63 is lie or Leu; 

Xaa at fsosition 65 is Lys, Thr, Gly, Asn, Met, Arg, lie, 
Gli\ or Asp; 



Xaa 


at 


position 


66 


is 


Asn, 


Gly, Glu, 


or Arg; 


Xaa 


at 


position 


68 


is 


Leu, 


Gin, Trp, 


Arg, Asp, Ala, Asn, 




Glu, HisL 


lie, Met, 


Phe, Ser, 


Thr, Tyr or Val; 


Xaa 


at 


position^ 


v69 


is 


Pro 


or Thr; 




Xaa 


at 


position 




is 


Leu 


or Val; 




Xaa 


at 


position 


73> 


sis 


Leu 


or Ser; 




Xaa 


at 


position 


74 


iss 


Ala 


or Trp; 




Xaa 


at 


position 


77 


is 


Vai^ 


or P^p; 




Xaa 


at 


position 


79 


is 


Thr, 


Asp, Ser, 


Pro, Ala, Leu, or 



?ro, Arg, Val, Leu, Gly, Asn, 



Arg; 

Xaa at position 81 is- His, 

Phe, Ser or Thi 

Xaa at position 82 is '"Pr'o 01 

Xaa at position 83 is lie or 

Xaa at position 84 is His, lie, Asto, Leu, Ala, Thr, Leu, 

Arg, Gin, Leu, Lys, Met, Ser, Vyr, Val or Pro; 

Xaa at position 85 is lie, Leu, or Va] 

Xaa at position 86 is Lys, Arg, lie, Glh. Pro, or Ser; 

Xaa at position 87 is Asp, Pro, Met, Lys,\His, Thr, Asn, 

lie, Leu or Tyr; 

Xaa at position 90 is Trp or Leu; 

Xaa at position 91 is Asn, Pro, Ala, Ser, Trp,\31n, Tyr, 

Leu, Lys, lie, Asp, or His; 

Xaa at position 92 is Glu, or Gly; 

Xaa at position 94 is Arg, Ala, or Ser; 

Xaa at position 95 is Arg, Thr, Glu, Leu, or Ser; 

Xaa at position 98 is Thr, Val, or Gin; 

Xaa at position 100 is Tyr or Trp; 
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Xaa at position 101 is Leu or Ala; 

Xaa at position 102 is Lys, Thr, Val, Trp, Ser, Ala, His, 

Met, Phe, Tyr or lie; 

X\a at position 103 is Thr or Ser; 

s-at position 106 is Asn, Pro, Leu, His, Val, or Gin; 

Xaa a\ position 107 is Ala, Ser, lie, Asn, Pro, Asp, or 
<^y; 

Xaa at position 108 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His , \le , Tyr , or Cys ; 

Xaa at position 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, 

or Leu; 



15 



which can additionally have Met- or Met-Ala- preceding the 
amino acid in positiori 1; and wherein from 4 to 35 of the 
amino acids designated Toy Xaa are different from the 
corresponding amino acids\ of native human interleukin-3 . 



20 



20. The method of claiii 
interleukin-3 mutant polype]: 

Asn Cys Xaa Xaa Met lie Asp 
1 5 



^19 , \tfherein said human 
of the Formula: 



lie Xaa Xaa Leu Lys Xaa 
L0 15 



Xaa Pro Xaa Pro Xaa Xaa Asp Phe Xaav^Asn Deu Asn Xaa Glu Asp 
25 20 25 \ 30 

Xaa Xaa lie Leu Met Xaa Xaa Asn Leu Arg Xaa Xak Asn Leu Glu 

35 40 \ 45 

3 0 Ala Phe Xaa Arg Xaa Xaa Lys Xaa Xaa Xaa Asn Ala Ser Via lie 

50 55 \ 60 



35 



Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cys Leu Pro Xaa Xaa Tl^r 

65 70 11 

Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Asp Trp 
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^Xaa Glu Phe Xaa Xaa Lys Leu Xaa Phe Tyr Leu Xaa Xaa Leu Glu 

95 100 105 
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Xaa X^a Xaa Xaa Gin Gin [SEQ ID NO: 6] 

no 

wherein 

Xaa at position 3 is Ser, Gly, Asp, or Gin; 
Xaa at position^ 4 is Asn, His, or lie; 
Xaa at position \is lie, Ala, Leu, or Gly; 
Xaa at position ll\is Thr, His, or Gin; 
Xaa at position 12 iV His or Ala; 
Xaa at position 15 is &J.n or Asn; 
Xaa at position 16 is Pr\ or Gly; 
Xaa at position 18 is Leu , NArg ,^Asn, or Ala; 
Xaa at position 2 0 is Leu,/ Va^/ Ser, Ala, Arg, Gin, Glu, 

lie, Phe, Thr or Melt 
Xaa at position 21 is LeuV^Aia,, 
Xaa at position 24 is Asn or Ala; \ 

Xaa at position 28 is Gly, Asp, \^er\ Ala, Asn, lie, Leu, 
Met, Tyr or Arg; 



Glu, His, 



Xaa 


at 


position 


31 


is 


Gin, 


Val, 




Lys; 










Xaa 


at 


position 


32 


is 


Asp, 


Phe, 




Val or Thr; 








Xaa 


at 


position 


36 


is 


Glu, 


Asn, 


Xaa 


at 


position 


37 


is 


Asn, 


Arg, 


Xaa 


at 


position 


41 


is 


Arg, 


Leu , 


Xaa 


at 


position 


42 


is 


Pro , 


Gly, 




Gin; 










Xaa 


at 


position 


48 


is 


Asn, 


Pro , 


Xaa 


at 


position 


50 


is 


Ala 


or Asn 


Xaa 


at 


position 


51 


is 


Val 


or Thr 


Xaa 


at 


position 


53 


is 


Ser 


or Phe 


Xaa 


at 


position 


54 


is 


Leu 


or Phe 
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Xaa 


at 


position 


55 


is 


Gin, 


Ala, Glu, 


or Arg; 


Xaa 


at 


position 


62 


is 


Ser, 


Val, Asn, 


Pro, or G 


Xaa 


at 


position 


63 


is 


lie 


or Leu; 




Vaa 


at 


position 


65 


is 


Lys, 


Asn, Met, 


Arg, lie, 


Xaa 


at 


position 


66 


is 


Asn, 


Gly, Glu, 


or Arg; 


Xak 


at 


position 


68 


is 


Leu, 


Gin, Trp, 


Arg, Asp, 




\ His, Met, 


Phe, Ser, 


Thr, Tyr or Val; 


Xaa 


a \ 


position 


73 


is 


Leu 


or Ser; 




Xaa 


at 


Nposi tion 


74 


is 


Ala 


or Trp ; 




Xaa 


at 


pc&sition 


77 


is 


Ala 


or Pro ; 




Xaa 


at 


posVtion 


79 


is 


Thr, 


Asp, or Ala; 


Xaa 


at 


position 


81 


is 


His, 


Pro, Arg, 


Val, Gly, 



Thr; 

Xaa at position\84 is His, lie, Asn, Ala, Thr, Arg, Gin, 

Glu, Lys, PJet, Ser, Tyr, Val or Leu; 
Xaa at position 85\is lie or Leu; 
Xaa at position 86 /Fs Lys ^sr Arg; 



30 



Xaa 


at 


position 




lie, Leu 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 




or Tyr; 


Xaa 


at 


position 



8)7 is 
Tyr; 
is 
4 is 



sp, Pro, Met, Lys, His, Pro, Asn, 



Ajrg, \^la, or Ser; 

lr, Glu, Lei 




Is, Phe, Tyr or Ser; 



P\e, Pro, His, lie, 



35 



and which can additionally have Met- or Met-AlaV preceding 
the amino acid in position 1; and wherein from 4 \o 2 6 of 
the amino acids designated by Xaa are different frol^ the 
corresponding amino acids of native (1-133) human 
interleukin-3 . 



C-2789/1 



IOQ72S7I .0S080S 



276 



21. The method of claim 20, wherein said human 
vinterleukin-3 mutant polypeptide is of the Formula: 



Xaav at position 17 
Xaa \t position 18 
Jin; 

Xaa at position 19 
Xaa at position 20 
10 Ala; 

Xaa at positibji 21 
Val; 

Xaa at position 2^ 
Gly; 

15 Xaa at position 23 
or Arg; 
Xaa at position 24 
Xaa at position 25 
Ala; 

2 0 Xaa at position 26 

Xaa at position 27 
Xaa at position 28 
Xaa at position 29 
Xaa at position 30 
25 Leu, or Lys; 

Xaa at position 31 
Xaa at position 32 
Glu; 

Xaa at position 33 

3 0 Xaa at position 34 

Xaa at position 35 
Xaa at position 36 
Xaa at position 37 
Xaa at position 38 
3 5 Xaa at position 40 
Xaa at position 41 



is Ser, Lys, Asp, Met, Gin, or Arg; 
is Asn, His, Leu, lie, Phe, Arg, or 

is Met, Arg, Gly, Ala, or Cys ; 

is lie, Cys, Gin, Glu, Arg, Pro, or 

is Asp, Phe, Lys, Arg, Ala, Gly, or 

is Glu, Trp, Pro, Ser, Ala, His, or 

lie, Ala, Gly, Trp, Lys, Leu, Ser, 

is 13>e, Gly, Arg, or Ser; 
is Thr VHis , ^Gly, Gin, Arg, Pro, or 

is H^s, Ttfcj, Phe, Gly, Ala, or Trp; 

is Lfeu, pl^VArg, Thr, Ser, or Ala; 

is Llys > /Leu|, QJ_n, Gly, Pro, Val or Trp; 

is Gin, Asn\ Pro^ Arg, or Val; 

is Pro, His, \jhr ,\Gly, Asp, Gin, Ser, 

is Pro, Asp, Gly, ArgV Leu, or Gin; 
is Leu, Arg, Gin, Asn, <Sly, Ala, or 

is Pro, Leu, Gin, Thr, or G\u; 

is Leu, Gly, Ser, or Lys ; 

is Leu, Ala, Gly, Asn, Pro, or ^ln; 

is Asp, Leu, or Val ; 

is Phe, Ser, or Pro; 

is Asn, or Ala; 

is Leu, Trp, or Arg; 

is Asn, Cys, Arg, Leu, His, Met, Pro; 
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Xaa at position 42 
\Xaa at position 42 
Cys # or Ser; 
Xaa\at position 44 
/Trp, or Pro; 
Xaa at position 45 
Lys>, or Trp; 
Xaa at position 46 
Xaa at posit\on 47 
10 Xaa at positio\ 48 
Asn; 

Xaa at position 4 
or Asp; 

Xaa at position 50 
15 Xaa at position 51 
His; 

Xaa at position 52 
Thr; 

Xaa at position 53 

2 0 Ser , or ; 

Xaa at position 54 

or Leu; 
Xaa at position 55 
Xaa at position 56 
25 Xaa at position 57 
Xaa at position 58 
Cys; 

Xaa at position 59 
Xaa at position 60 

3 0 Xaa at position 61 

Ser; 

Xaa at position 62 
Xaa at position 63 
Xaa at position 64 
35 Xaa at position 65 
Ser; 



is Gly, Asp, Ser, Cys, or Ala; 

is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 

is Asp, Ser, Leu, Arg, Lys , Thr, Met, 

is Gin, Pro, Phe, Val, Met, Leu, Thr, 

is Asp, Phe, Ser, Thr, Cys, or Gly; 

is lie, Gly, Ser, Arg, Pro, or His; 

is Leu, Ser, Cys, Arg, His, Phe, or 

is Met, Arg, Ala, Gly, Pro, Asn, His, 

isVGlu, Leu, Thr, Asp, or Tyr; 

is ^en, Arg, Met, Pro, Ser, Thr, or 

is Asn,VE4is, Arg, Leu, Gly, Ser, or 



is Leu 



Ala, Gly, Glu, Pro, Lys, 



is Arg, AspV IAe, Ser, Val, Thr, Gin, 

is Arg, Thr, Val, ISer, Leu, or Gly; 

is Pro, Gly, Cys, Se\, Gin, or Lys ; 
is Asn or Gly; 

is Leu, Ser, Asp, Arg, din, Val, or 

is Glu Tyr, His, Leu, Pro, o\r Arg; 
is Ala, Ser, Tyr, Asn, or Thr A 
is Phe, Asn, Glu, Pro, Lys, Arg\ or 

is Asn His, Val, Arg, Pro, Thr, or J^.e; 
is Arg, Tyr, Trp, Ser, Pro, or Val; 
is Ala, Asn, Ser, or Lys ; 
is Val, Thr, Pro, His, Leu, Phe, or 
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Xaa at position 66 
at position 67 
Pro, or His; 
Xaa>at position 68 
Xaa a\ position 69 

oV Leu ; 
Xaa at position 70 
Xaa at position 71 
Trp, oNr Asn; 
10 Xaa at positi\n 72 
or Asp; 
Xaa at position 

or Arg; 
Xaa at position 74 
15 Xaa at position 75 
Ser, or Leu; 
Xaa at position 76 
Gly, or Asp; 
Xaa at position 77 

2 0 Xaa at position 78 

Xaa at position 79 
Asp; 

Xaa at position 80 
Arg; 

2 5 Xaa at position 81 
Lys; 

Xaa at position 82 
Xaa at position 83 
Xaa at position 84 

3 0 Xaa at position 85 

Xaa at position 86 
Xaa at position 87 
Xaa at position 88 
Xaa at position 89 
3 5 or Asn; 

Xaa at position 90 



is Lys, lie, Val, Asn, Glu, or Ser; 

is Ser, Ala, Phe, Val, Gly, Asn, lie, 

is Leu, Val, Trp, Ser, Thr, or His; 

is Gin, Ala, Pro, Thr, Arg, Trp, Gly, 

is Asn, Leu, Val, Trp, Pro, or Ala; 

is Ala, Met, Leu, Arg, Glu, Thr, Gin, 

is Ser, Glu, Met, Ala, His, Asn, Arg, 

is Ala, Glu, Asp, Leu, Ser, Gly, Thr, 

rfe lie, Thr, Pro, Arg, Gly, Ala; 

is\Glu, Lys, Gly, Asp, Pro, Trp, Arg, 



Sei 



is JT' 2 



Val, Ala, Asn, Trp, Glu, Pro, 



Ser, Arg, or Thr; 

Lei\, Alas, Ser, Glu, Gly, or Arg; 

is Lys ,\Thr , V^ly, Asn, Met, lie, or 

is Asn, Trp, VaV Gly, Thr, Leu, or 

is Leu, Gin, Gly, Ala, Trp, Arg, or 

is Leu, Gin, Lys, Trp, \Arg, or Asp; 

is Pro, Thr, Trp, Arg, o\ Met; 

is Cys, Glu, Gly, Arg, Met\ or Val; 

is Leu, Asn, or Gin; 

is Pro, Cys, Arg, Ala, or Lys ; N 

is Leu, Ser, Trp, or Gly; 

is Ala, Lys, Arg, Val, or Trp; 

is Thr, Asp, Cys, Leu, Val, Glu, His 

is Ala, Ser, Asp, lie, or Met; 
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Xaa at position 91 is Ala, Ser, Thr, Phe, Leu, Asp, or 
His; 

aa at position 92 is Pro, Phe, Arg, Ser, Lys, His, or 
Leu; 

Xaa Nat position 93 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, 
\x>r Arg; 

Xaa at position 94 is Arg, lie, Ser, Glu, Leu, Val, or 



10 



15 



20 



25 



30 



Xaa 


at posdtion 


95 


is 


His, 


Gin, 


Pro, 


Xaa 


at posiYion 


96 


is 


Pro, 


Lys, 


Tyr, 


Xaa 


at positron 


97 


is 


lie, 


Lys , 


Ala, 


Xaa 


at position 


98 


is 


His, 


lie, 


Asn, 




or Pro ; 












Xaa 


at position 


99 


is 


lie, 


Arg, 


Asp, 




or His; 












Xaa 


at position 


/LOO 




i Lys, 


Tyr, 


Leu 




or Pro ; / 












Xaa 


at position 


101 


if 


^\sp, 


Pro, 


Met 



iGly\ Leu, Glu, Lys, Ser, Tyr, or 



Tyr, or Gi 

Xaa at position 102 is^ 
Pro; 

Xaa at position 103 is Asp, oASer; 

Xaa at position 104 is Trp, Val\ Cys, Tyr, Thr, Met, Pro, 

Leu, Gin, Lys, Ala, Phe, orV51y; 

Xaa at position 105 is Asn, Pro, Al\, Phe, Ser, Trp, Gin, 

Tyr, Leu, Lys, lie, or His; 

Xaa at position 106 is Glu, Ser, Ala, L^s , Thr, lie, Gly, 

or Pro ; 

Xaa at position 108 is Arg, Asp, Leu, Thr, ^le, or Pro; 

Xaa at position 109 is Arg, Thr, Pro, Glu, Ty^y Leu, Ser, 
or Gly. 
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22 . The method of claim 19 wherein said human 
Lnterleukin-3 mutant polypeptide is of the Formula: 



15 



20 



25 



30 



35 



15 10 
(Met)\n-Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr 

15 20 
Ser Trp \al Asn Cys Ser Xaa Xaa Xaa Asp Glu lie lie 
25 \ 30 35 

Xaa His LeuVLys Xaa Pro Pro Xaa Pro Xaa Leu Asp Xaa 

40 \ 45 50 

Xaa Asn Leu As\ Xaa Glu Asp Xaa Asp lie Leu Xaa Glu 

60 

Xaa Asn Leu Arg Xaa Xaa Asn Leu Xaa Xaa Phe Xaa Xaa 

65 \ 70 75 

Ala Xaa Lys Xaa Leu 2£a-a-rAsn Ala Ser Xaa lie Glu Xaa 



80 



lie Leu Xaa Asn L^ 
90 



iU Xc 



85 



iPro 



Cys Xaa Pro Xaa Xaa Thr 
100 

Ala Xaa Pro Xaa Al^Xaa\ Pr<\ lie Xaa lie Xaa Xaa Gly 
105 N^_\10 115 

Asp Trp Xaa Glu Phe Arg Xaa Lye Leu Xaa Phe Tyr Leu 

120 \ 125 

Xaa Xaa Leu Glu Xaa Ala Gin Xaa Gin Gin Thr Thr Leu 
130 

Ser Leu Ala He Phe [ SEQ ID NO: 7] 

wherein m is 0 or 1; Xaa at position 18 \s Asn or He; Xaa 
at position 19 is Met, Ala or lie; Xaa at Vosition 20 is 
He, Pro or He; Xaa at position 23 is He, \la. or Leu; Xaa 
at position 25 is Thr or His; Xaa at position ^29 is Gin, 
Arg, Val or He; Xaa at position 32 is Leu, Ala,\Asn or 
Arg; Xaa at position 3 4 is Leu or Ser; Xaa at position 37 
is Phe, Pro, or Ser; Xaa at position 3 8 is Asn or Ala^; Xaa 
at position 42 is Gly, Ala, Ser, Asp or Asn; Xaa at 
position 45 is Gin, Val, or Met; Xaa at position 46 is Al 
or Ser; Xaa at position 49 is Met, He, Leu or Asp; Xaa at^ 



C-2789/1 



± O O "7 S S 7 ± » o e Q s o 



281 



10 



15 



20 



position 50 is Glu or Asp; Xaa at position 51 is Asn Arg or 
Ser; Xaa at position 55 is Arg, Leu, or Thr; Xaa at 
position 56 is Pro or Ser; Xaa at position 59 is Glu or 

t; Xaa at position 60 is Ala or Ser; Xaa at position 62 
is\Asn, Val or Pro; Xaa at position 63 is Arg or His; Xaa 
at position 65 is Val or Ser; Xaa at position 67 is Ser, 
Asn, \His or Gin; Xaa at position 69 is Gin or Glu; Xaa at 
positio^n 73 is Ala or Gly; Xaa at position 76 is Ser, Ala 
or Pro; Xaa at position 79 is Lys, Arg or Ser; Xaa at 
position s\ is Leu, Glu, Val or Trp; Xaa at position 85 is 
Leu or Val; Vaa at position 87 is Leu, Ser, Tyr; Xaa at 
position 88 is\ Ala or Trp; Xaa at position 91 is Ala or 
Pro; Xaa at pos\tion 93 is Pro or Ser; Xaa at position 95 
is His or Thr; Xaa at position 98 is His, lie, or Thr; Xaa 
at position 100 is\Lys or Arg; Xaa at position 101 is Asp, 
Ala or Met; Xaa at ^pXition 105 is Asn or Glu; Xaa at 



position 109 is Ar^% 
or Gin; Xaa at po; 
position 117 is TJhr qfr 



fitic 



or Leu; Xaa at position 112 is Thr 
116 is Lys, Val, Trp or Ser; Xaa at 
Seer; Xaa at position 12 0 is Asn, 
Gin, or His; Xaa tat yfe>oait^on 123 is Ala or Glu; with the 
proviso that from four fVrty-four of the amino acids 
designated by Xaa are different from the corresponding 
amino acids of native human in\erleukin-3 . 



25 23. The method of claim 2\ wherein said human 

interleukin-3 mutant polypeptide is\of the Formula: 



1 5 \ 10 

(Met m -Ala n ) p-Asn Cys Ser Xaa Xaa Xaa Asp\Glu Xaa lie 

30 15 20 

Xaa His Leu Lys Xaa Pro Pro Xaa Pro Xaa Leu ^sp Xaa 

25 30 3! 

Xaa Asn Leu Asn Xaa Glu Asp Xaa Xaa lie Leu Xaa ^Glu 
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10 



40 45 
Caa Asn Leu Arg Xaa Xaa Asn Leu Xaa Xaa Phe Xaa Xaa 

55 60 
Ala^ Xaa Lys Xaa Leu Xaa Asn Ala Ser Xaa lie Glu Xaa 

65 70 75 

lie L^u Xaa Asn Xaa Xaa Pro Cys Xaa Pro Xaa Ala Thr 

80 85 
Ala Xaa kro Xaa Arg Xaa Pro lie Xaa lie Xaa Xaa Gly 

90 \ 95 100 

Asp Trp Xaa \Glu Phe Arg Xaa Lys Leu Xaa Phe Tyr Leu 

rbs no 

Xaa Xaa Leu GluVXaa Ala Gin Xaa Gin Gin [SEQ ID NO: 8] 



wherein m is 0 or \; n is 0 or 1; p is 0 or 1; Xaa at 
15 position 4 is Asn oAlle; Xaa at position 5 is Met, Ala or 
lie: Xaa at position 6v is lie, Pro or Leu; Xaa at position 
9 is lie, Ala or Leu; Xaa at position 11 is Thr or His; Xaa 
at position 15 is Gin, ArV^Val or lie; Xaa at position 18 
is Leu, Ala, Asn or ArgO X^ at position 20 is Leu or Ser; 
20 Xaa at position 23 is /Phe, IP^P/ or Ser; Xaa at position 24 
is Asn or Ala; Xaa at pos^:\Lon\2 8 is Gly, Ala, Ser, Asp or 
Asn; Xaa at position 3 3S-ls GJsn, t^al , or Met; Xaa at 
position 32 is Asp or Ser; Xaa at position 35 is Met, lie 
or Asp; Xaa at position 3 6 is Glu or\Asp; Xaa at position 

2 5 37 is Asn, Arg or Ser; Xaa at position\41 is Arg, Leu, or 

Thr; Xaa at position 42 is Pro or Ser; x^a at position 45 
is Glu or Leu; Xaa at position 46 is Ala oV Ser; Xaa at 
position 48 is Asn, Val or Pro; Xaa at position 49 is Arg 
or His; Xaa at position 51 is Val or Ser; Xaa \t position 

3 0 53 is Ser, Asn, His or Gin; Xaa at position 55 is\Gln or 

Glu; Xaa at position 59 is Ala or Gly; Xaa at posirion 62 
is Ser, Ala or Pro; Xaa at position 65 is Lys, Arg or\Ser; 
Xaa at position 67 is Leu, Glu, or Val; Xaa at position\68 
is Leu, Glu, Val or Trp; Xaa at position 71 is Leu or Val,^ 
35 Xaa at position 73 is Leu, Ser or Tyr; Xaa at position 74 
is Ala or Trp; Xaa at position 77 is Ala or Pro; Xaa at 
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\ position 79 is Pro or Ser; Xaa at position 81 is His or 
\ Thr; Xaa at position 84 is His, lie, or Thr; Xaa at 

position 86 is Lys or Arg; Xaa at position 87 is Asp, Ala 
orVMet; Xaa at position 91 is Asn or Glu; Xaa at position 
5 95 ^s Arg, Glu, Leu; Xaa at position 9 8 Thr or Gin; Xaa at 
position 102 is Lys, Val, Trp or Ser; Xaa at position 103 
is Thr Vr Ser; Xaa at position 106 is Asn, Gin, or His; Xaa 
at position 109 is Ala or Glu; with the proviso that from 
four to foVty-four of the amino acids designated by Xaa are 
10 different ffi^pm the corresponding amino acids of native (15- 
125)human int\srleukin-3 . 

24. The method of claim 22 wherein said human 
interleukin-3 mutaht polypeptide is of the Formula: 
15 \ 



Asn Cys Ser Ile\Me£-^Jle Asp Glu lie lie His His Leu 



Lys 


Arg 


Pro 


Pro 


Ala 


Py6\ 


l4u 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


i/eu 


Hfet 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Al\ 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Ala 


lie 


Glu 


Ser 


He 


l)eu 


yLys\ 


\sn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 




Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


V.eu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO: ! 


9] ; 









25 Asn Cys Ser He Met lie Asp Glu\lle He His His Leu 

Lys Arg Pro Pro Asn Pro Leu Leu Asp ProNAsn Asn Leu Asn Ser 

Glu Asp Met Asp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 

Leu Glu Ala Phe Asn Arg Ala Val Lys Ser LeuNGln Asn Ala Ser 

Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cyss Leu Pro Leu 

3 0 Ala Thr Ala Ala Pro Thr Arg His Pro He His IleYys Asp Gly 

Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 

Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO:10]; \ 

Asn Cys Ser He Met He Asp Glu He He His His LeW 
3 5 Lys Val Pro Pro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn Ser 
Glu Asp Met Asp He Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
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\ Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Via 

IJSe Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala 

ThrNAla Ala Pro Thr Arg His Pro lie His lie Lys Asp Gly Asp 

5 Trp Aten Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr Leu 

Glu AsAAla Gin Ala Gin Gin [SEQ ID NO: 11]; 



Asn Ser Asn Met lie Asp Glu lie lie Thr His Leu 



Lys 


Gin 


Pro' 


\Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


^>P 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Ph\ 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


Nile 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Fro 


Thr 


Arg 


His 


Pro 


He 


His He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Ph\ 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Via 


Gin 


Gin 


[SEQ ID 


NO: 12] ; 









Asn Cys Ser Asn Mfet He Asp Glu He He Thr His Leu 



Lys 


Gin 


Pro 


Pro 


Leu 


Pro, 




-Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


LeA 


Me\] 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arig 


AlaH 


N/al 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


Le\i 


L\/s 




Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


SPro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys\ 




Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SE^ 


3 ID 


NO: 13] ; 









25 \ 

Asn Cys Ser Asn Met He Asp Glu l\e He Thr His Leu 
Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asui Asn Leu Asn Gly 
Glu Asp Gin Asp He Leu Met Glu Arg Asn LeuxArg Thr Pro Asn 
Leu Leu Ala Phe Val Arg Ala Val Lys His Leu Gjsu Asn Ala Ser 

3 0 Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Yeu Pro Leu 
Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lyc Asp Gly 
Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu \ys Thr 
Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO: 14]; \ 

Asn Cys Ser Asn Met He Asp Glu He He Thr His Leu \ 
Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 



35 

Lys 



C-2789/1 



10072571 „ 020B02 



285 



Glu Asp Gin Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
su Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Gl^ lie Glu Ala lie Leu Arg Asn Leu Gin Pro Cys Leu Pro Ser 
Ala \hr Ala Ala Pro Ser Arg His Pro lie lie lie Lys Ala Gly 
Asp Tr^p Gin Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu\Asn Ala Gin Ala Gin Gin [SEQ ID NO:15]; 

Asn ^ys Ser Asn Met lie Asp Glu lie lie Thr His Leu 

Lys Gin Pro Y ro Leu Pro Leu Leu As P Pne Asn Asn Leu Asn G ^Y 
10 Glu Asp Gin A^p lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn 
Leu Glu Ala PhevAsn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser 
Gly lie Glu Ala \le Leu Arg Asn Leu Val Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pr>o Ser Arg His Pro lie Thr lie Lys Ala Gly 
Asp Trp Gin Glu Phe\Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
15 Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID N0:16]; 



20 



25 



30 



Asn Cys Ser Asn M* 
Lys Gin Pro Pro Leu Pr, 
Glu Asp Gin Asp lie 
Leu Glu Ala Phe Asn 
Ala lie Glu Ser lie 



u M£ 



^rg 



lie Asp Glu lie lie Thr His Leu 

Leu Asp Phe Asn Asn Leu Asn Gly 
t\Glu Asn Asn Leu Arg Arg Pro Asn 
1 Lys Ser Leu Gin Asn Ala Ser 
Leu Leu Pro Cys Leu Pro Leu 
Ala Thr Ala Ala Pro Thr Arg H\s \ro lie His lie Lys Asp Gly 
Asp Trp Asn Glu Phe Arg Glu Lys Le\i Thr Phe Tyr Leu Val Thr 
Leu Glu Gin Ala Gin Glu Gin Gin [SEQvID N0:17]; 

Asn Cys Ser Asn Met lie Asp Glu IJSe lie Thr His Leu 
Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Glu Asp Gin Asp lie Leu Met Glu Asn Asn Leu\Arg Arg Pro Asn 
Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Leu GJSn Asn Ala Ser 
Ala 

lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Prbi Leu Ala 
Thr Ala Ala Pro Thr Arg His Pro lie His lie Lys Asp G*ly Asp 
Trp Asn Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Se\beu 
Glu His Ala Gin Glu Gin Gin [SEQ ID NO: 18]; 



35 



Asn Cys Ser Asn Met lie Asp Glu lie lie Thr His Leu 
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Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Wu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Le\i 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


\He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Tfor 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp\ 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 19] ; 









10 



15 



Asn Cye Ser Asn Met lie Asp Glu lie lie Thr His Leu 



Lys 


Gin 


Pro 


P3SO 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asps 


lie 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


irfe 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


>Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


aW 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu\ 


.Gin 


Gin 


[SEQ ID 


NO: 20] ; 









20 



Asn Cys Ser Asn 
Lys Gin Pro Pro Leu Prd 
Glu Asp Gin Asp He Leij 
Leu Glu Ala Phe Asn Arc 



25 



e Asp Glu He He Thr His Leu 
eu Asp Phe Asn Asn Leu Asn Gly 
u Asn Asn Leu Arg Arg Pro Asn 
Lys Ser Leu Gin Asn Ala Ser 
Gly He Glu Ala He Leu Arg Asn Deu Val Pro Cys Leu Pro Ser 
Ala Thr Ala Ala Pro Ser Arg His Pr\ He Thr He Lys Ala Gly 
Asp Trp Gin Glu Phe Arg Glu Lys Leu \hr Phe Tyr Leu Val Ser 
Leu Glu His Ala Gin Glu Gin Gin [SEQ I*) NO: 21]; 



30 



Asn Cys Ser He Met He Asp Glu He Vie His His Leu 

Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro AsnVsn Leu Asn Ala 

Glu Asp Val Asp He Leu Met Glu Arg Asn Leu Arg Leu Pro Asn 

Leu Glu Ser Phe Val Arg Ala Val Lys Asn Leu GluVsn Ala Ser 

Ala He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

Ala Thr Ala Ala Pro Thr Arg His Pro He His He Lys^&sp Gly 

Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Ly^ Thr 

Leu Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO:22]; 



35 



Asn Cys Ser He Met He Asp Glu He He His His Leu 
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Jjys Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser 

Lu Asp Met Asp lie Leu Met Glu Arg Asn Leu Arg Thr Pro Asn 

Le\ Leu Ala Phe Val Arg Ala Val Lys His Leu Glu Asn Ala Ser 

Ala \le Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

Ala ThV Ala Ala Pro Thr Arg His Pro lie His lie Lys Asp Gly 

Asp Trp\Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 
Leu Glu Akn Ala Gin Ala Gin Gin [SEQ ID NO: 23] ; 

Asn Cy\ Ser lie Met lie Asp Glu lie lie His His Leu 

10 Lys Val Pro Pro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn Ser 

Glu Asp Met AspXlle Leu Met Glu Arg Asn Leu Arg Leu Pro Asn 

Leu Leu Ala Phe fel Arg Ala Val Lys Asn Leu Glu Asn Ala Ser 

Ala lie Glu Ser Ills Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu 

Ala Thr Ala Ala Pro\Thr Arg His Pro lie His lie Lys Asp Gly 

15 Asp Trp Asn Glu Phe AVg Arg Lys Leu Thr Phe Tyr Leu Lys Thr 

Leu Glu Asn Ala Gin Al\ Gin Gin [SEQ ID NO: 24]; 



20 



25 



Met 


Ala 


Asn 


Cys 


Ser 


Asn 




He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro / 


LeiA 


v Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 1 


Metfl 


t Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 




Va\ 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


AsX 


Yeu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu^ 


\Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[ SEQ \d 


NO: 25] ; 









30 



35 



Met 


Ala 


Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


As\ 


Asn 


Leu 


Asn 


Gly 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gl\ 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


keu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


lA 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 26] ; 








Met 


Ala 


Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 
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35 



Lys 


Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Vu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asn 


Le\i 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Ala 


Ser 


Gly 


Vile 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Tr\ 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


Leu 


Glu 


Vlis 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 27 ] ; 








Met 


Ala 


AsA 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Vro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


a\p 


lie 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Ph\ 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


Vie 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


P^ro 


Thr 


Arg 


His 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe* 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Via 


Gin 


Gin 


[SEQ ID 


NO:28] ; 








Met 


Ala 


Asn 


Cys 


Ser 


Ilk 




rie 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


p/o 


lieu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


rrf 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


fe.ia> 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Ala 


He 


Glu 


Ser 


He 


V ei 7 


Lyk 


Xsn 


Leu 


Leu 


Pro 


Cys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


Hl>B 


Pro 


He 


His 


He 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


UJeu 


Thr 


Phe 


Tyr 


Leu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


HBEQ ID 


NO : 2 9 ] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Se\ 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Veu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Aid 




Val 


Arg 


Ala 
nia 


Val 


Lys 


Asn 


L£u 


Glu 


Asn 


r\ _L ct 




Ala 


He 


Glu 


Ser 


He 


Leu 


Lys 


Asn 


Leu 


Leu 


Pro 


VCys 


Leu 


Pro 


Leu 


Ala 


Thr 


Ala 


Ala 


Pro 


Thr 


Arg 


His 


Pro 


He 


His 


IJSe 


Lys 


Asp 


Gly 


Asp 


Trp 


Asn 


Glu 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 


Phe 


Tyr 


VLeu 


Lys 


Thr 


Leu 


Glu 


Asn 


Ala 


Gin 


Ala 


Gin 


Gin 


[SEQ ID 


NO:30] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


Hiss 


Leu 
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^Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Le\ 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


Vie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


lie 


Lys 


Ala 


Gly 


Asp 


TrpS 


.Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


N0:31] ; 









Met 


Ala 


Asn 


Ws 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


pW> 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp\ 


,Ile 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


Il\ 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


^Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 




Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


GlUS 


,Gln 


Gin 


[SEQ ID 


NO: 32] ; 









Met 


Ala 


Asn 


Cys 


Ser 


He 


Me\ 


/file 


Asp 


Glu 


lie 


lie 


His 


His 


Leu 


Lys 


Val 


Pro 


Pro 


Ala 


Pro 


fLeuj 


\*e\i 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met/ 




Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


lAl/a 


var* 


\Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asi^ 


Lfeu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro^ 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


\hr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ Ife 


NO: 33] ; 









35 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


13>e 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


>Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


A£\a 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu* 


SAsn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys N 


VAla 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


VaJ. 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO : 3 4 ] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 
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35 



wLys 


Val 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Odu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leta 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


ule 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


tW 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 




Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


\jln 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO : 3 5 ] ; 








Met 


Ala 


Asn\ 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Vro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


AS© 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe> 


i Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


Me 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pr\ 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Wg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


Leu 


Glu 


His 


Ala 


Gin 


g\u 


Gin 


Gin 


[SEQ ID 


NO : 3 6 ] ; 








Met 


Ala 


Asn 


Cys 


Ser 


lie 


flffetN 


yEle 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Val 


Pro 


Pro 


Ala 


Bro 


LeL 


Leu 


Asp 


Ser 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


MySt 


NyGlu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 




Xlk 


Vial 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


\Asn\ 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Bro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Le\ 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


Leu 


Glu 


His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQSID 


NO:37] ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


Slle 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


As>n 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu N 


SArg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


g\u 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys\ 


.Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


LVs 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu\ 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO:38j ; 








Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Ueu 
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Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


QJ.U 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


LeV 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly^ 


vile 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Val 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


uUir 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


Thr 


He 


Lys 


Ala 


Gly 


Asp 


TrD 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Ser 


Leu 


Glu\ 


.His 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 39] . 









10 



15 



Met 


Ala 


As>n 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Prd\ 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Vsp 


He 


Leu 


Met 


Asp 


Arg 


Asn 


Leu 


Arg 


Leu 


Ser 


Asn 


Leu 


Glu 


Ser 


Pte 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


AlV 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala^ 


vPro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Pttie 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


GJSn 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 40] 









20 



25 



Met 


Ala 


Asn 


Cys 


Ser 


M.e 


Met 


He 


Asp 


Glu 


Ala 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pr\ 


Ser 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Met 


Ser 


He 


Levf 




Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


A*g 


Affla 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Lfeu 




Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


S^r 




FJis 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu\ 


Lyfe 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


\[SEQ ID 


NO:41] 









30 



35 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp> 


.Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Fro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Met 


Ser 


He 


Leu 


Met 


Glu 


Arg 


AsiTy 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Deu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pr\ 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


JKle 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Ty\ 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 42] 









Met Ala Asn Cys Ser He Met He Asp Glu He He His Hiss Leu 
Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn\^la 
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.Glu 


Asp 


Val 


Asp 


lie 


Leu 


Met 


Asp 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


GlV 


lie 


Glu 


Ala 


lie 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Vhr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


tVp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Gl\ 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 43] 








Met 


Ala 


Asn\ 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Vro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Val 


SeV 


lie 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


SVal 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


iSLe 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pr\ 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Vrg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


GJNu 


Gin 


Gin 


[SEQ ID 


NO: 44] 








Met 


Ala 


Asn 


Cys 


Ser 


Ili 


MefcJ 


'lie 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Prl 


LeuM 




Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Met 


Ser 


He 


LeA 


Me/t 


w 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 




Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


lie 


Glu 


Ala 


He 


Leu 


Arg .Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro> 


vile 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ IDs 


NO: 45] 








Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


AsX 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


lie 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Deu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Al\ 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Deu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gli\ 


lie 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Tl^r 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp^ 


sGln 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


GI>n 


Ala 


Gin 


Glu 


Gin 


Gin 


[SEQ ID 


NO: 46] 
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Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Lys 


Asn 


QsVS 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Prfo 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


Vile 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


Ile\ 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


SJer 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


ArNg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


\Gln 


Gin 


[ SEQ ID 


NO: 47] and 













15 



20 



Met 


Ala 


Asn 




Ser 


He 


Met 


He 


Asp 


Glu 


Leu 


He 


His 


His 


Leu 


Lys 


He 


Pro 


Pro 


Msn 


Pro 


Ser 


Leu 


Asp 


Ser 


Ala 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Val 


Ser 


l\e 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val> 


yArg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Deu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Se\ 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Mu 


"l^s 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Gl/ 


g\AI 


Gin 


[ SEQ ID 


NO: 48] . 









25. The methocB of 
interleukin-3 mutant E^olygfep^ 



im 23 wherein said human 
e is of the Formula: 



2 5 Met Ala Asn Cys Ser He Met lie Xsp Glu He He His His Leu 

Lys Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser 

Glu Asp Met Asp He Leu Met Glu Arg ^sn Leu Arg Thr Pr o Asn 

Leu Leu Ala Phe Val Arg Ala Val Lys Hiss Leu Glu Asn Ala Ser 

Gly He Glu Ala He Leu Arg Asn Leu Gln\Pro Cys Leu Pro Ser 

3 0 Ala Thr Ala Ala Pro Ser Arg His Pro He l\e He Lys Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe\Tyr Leu Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO: 3: 



26. The method as recited in claim 
35 14,15,16,17,18,19,20,21,22,23,24 or 25 wherein saiSd colony 
stimulating factor is selected from the group consisting of 
GM-CSF, G-CSF, and Meg-CSF. 



